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25  and proteins are disclosed herein. The analog natrjuretic compounds of the invention may be described in
some embodiments as having an amino acid sequence that has at least one substituted amino acid relative to
the native sequence of the corresponding natriuretic peptide. In some embodiments, the analog nafriuretic
compounds of the invention may be described as having a pharmacological activity of native forms of brain-
type natriuretic peptides (BNP), especially human BNP (hBNP), urodilatin, canine brain natriuretic peptide

30 (cBNP), atrial natriuretic peptide (ANP), especially human ANP (hANP), dendroaspis natriuretic peptide
(DNP), or C-type natriuretic pepttde (CNP), particularly human CNP (hCNP).
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30 (cBNP), atrial natriuretic peptide (ANP), especially human ANP
(hANP), dendroaspis natriuretic peptide (DNP), or C-type natriuretic
peptide (CNP), particularly human CNP (hCNP). WD 2004/ 047371
PCT/ US2Q03/ 08488 0uik f%lg fupd of the Invention [05] Cardiovascul ar
di seases const‘?f%ute t% eaél ng cause of death in the United Sates

regardl Ot ardigQRARE dREast BB e Iegimé bRseodiaBas 9% URRNSRS! Fe¥fdless of
the, only one. that g, in preval ence

h f I

(ﬁgits. eagaﬁ%réﬁ C‘;Cgégéfs thgss dieerresRBEYER Heaféggfj &ﬂ@bﬁﬁ}éﬁ 0y 6 g Inreasing in
ANer i camrebgart (Msssmrdasnm‘romm Padkbeant CohapoNf Atvosipigtt@ihe @lmslﬁdaﬁH%sqsamdnon,
the 13 e&l%ger%?ﬁéstﬁal %ISC arggs agaﬁlixebz%tmrﬁxro?%e aHs QHI lé’l—ﬁz %o?h rose rou hli Of%— d)?‘dg 17 ot

to rren cans
with CHI-‘i979atnd9%dEHﬂe&IBO a‘@@tﬁ mijlien Lugisans dm@lheerahmaslecﬂ yithh ﬂhfﬁr andahﬂut-lmo

AssoCi atyh@Nagd Qkdur abhthatty! Mn@néahr ﬁ@ahemsegatﬁp%mt)l Oﬁ‘hxb Slife-fhFaffiR d@r&bﬁﬂlowg
great financial inpact. In fact, it is the single |argest M

expense PREGOLEA b3 §iys) ﬁﬂaﬂwlr*@eacct st i ﬁf@étngk;d%rs@t Msiicars eRensH g ayg-2002)-
have be@ire@sdnil imifired cags Rir glating CEOhde béd}&ﬁhrédtd!d%aﬁthﬁOﬁ)S bithéh (fkmsqaﬂ :miz)

For nb” oot EARE R R ebfih Beindb i8R ofiP4 Boy Ao e roinge

comon d@Gsmeldinddiiatol,19949. acconpani ed by hi gh i ndi rect costs for
treatnment, and has a high nortality rate. Once a patient has been

?' agnos ?@15 Vl_\lﬂetlhf %ﬁzorﬁﬂﬂﬁt&ﬁh@ 'OYg%Eh ﬁ@%&ﬁﬁbdnﬁe&f bY @Jgﬁ 1ﬂ1c§reff§!l%6)§ﬂst foQQe@ment and has a

ric ar sqci ation e or .
OTC he TR ptn i e T 0BG Wb et SO i e Y@ BOG T oot 20%
readm sghnerichateartr ecatiby 2d0e R nThpexdoatiling tbr (‘e@kmﬂsum’fdr B0 kahrandlt®@ 75 very high,

Krumhol 7,4 seeé}'éleé?&me? f?éadmég&?l?avgg%? lofen rfgﬂ&l%ec? O?¥8§%an 1997; Krumiol,

Readm ssion rates 1 n exce one yea I agnosi’s
typi cal Parfaiiig bl h%?ghlﬁmmglat@m cteal. 2800). Regmjssiorsiaeh “T $x6258 6n35% within preriew of

resul t's gigpnddidlakd B iea1 (?E’G%ﬁxﬁa%ﬂicﬁ‘stﬁaﬁf & ol mt)s Qidl fiefiRAt te@iHence results in multiple
hospitalizations ol z, Parent .ef

hospi t al*MSERIHnE"s i r"f‘é%le‘afﬂi‘&‘ffé ‘E"ﬁ@‘ia%%‘tﬁ‘f i "Hé’ﬁ Y Bt Gl pogpy Mlipe
si t uat i onspitalizattbndyndt inglsgantibergeidtioe fefhe Gmou2dt Ghition] BN bA thieee ghd suffer from
r andqum study indicated that home-based intervention can
potentially decrease the rate of readnission, prolong survi vaI and
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almost a decade after the discovery of atrial natriuretic peptide (ANP). Although it was first isolated from

30 porcine brain, it is known for its activity at receptors in vascular smooth muscle and endothelial cells. BNP
is an endogenous peptide produced by the heart. It is first produced as prepro-BNP and is subsequently

shortened twice to the active form, a 32-amino acid peptide with one disulfide bond.

[09]  As illustrated in Figure 1, BNP binds to the natriuretic peptide receptor A (NPR-A), a membrane
bound protein on the cell surface. The binding event triggers the synthesis of cGMP in the cytosol by
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30 porcine brain, it is known for its activity at receptors in
. vascul ar snmoot h nuscl e and endot heI ial cells. BNP is an endogenous
peptide produced by the heart. is first produced as prepro-BNP and
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inhibition of renin, which is a key enzyme in the generation of the vasoconstrictive peptide angiotensin. It
inhibits the overgrowth of epithelial cells lining vascular tissue, which left unchecked, can greatly reduce
blood flow. A final way that BNP functions to relieve cardiac decompensation is its lusitropic effects. It

35 improves myoccardial relaxation of the ventricles, resulting in lower diastolic blood pressure,
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30 advantages include an increased resistance to proteolytic degradation, an improved time of persistence in the

bloodstream, and/or an improved ability to traverse cell membrane barriers.

[17]  Natriuretic compound conjugates according to some embodiments of the present invention comprise

a natriuretic compound that includes a natriuretic protein -receptor A binding motif (an NPR-A), at least one
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pres nt |nved t}.l on conprise a natri uret
nat r 1 ur '8 ‘éﬁ%i‘?fa’l’yeﬂgbﬁ%?t H&fcﬁ‘it%éloﬁélomﬁl fact(vam NERAAYGM R tinhubaisg aciniey,
4 WO 20@%@4?&1&& c@@ﬂomﬂﬁélﬁh@z&@&mm leénYdoeh, PRk ‘?étéfneﬁggwgsg& 19&}1ﬁ activity

ot oty oy B ahERYRRS SRUGVI0 TR Bl el TR THy Pt woreaey b
t o sai dapiity io ra@tun@onwmofwnm ol shepatrivredd pépkide aﬁﬁléﬂsblﬁabﬁwzr& h&@ther examples of
natri ur %prgveﬁ @IM%&HQIC@%&L}%E;%UGC&JQEQQX %nﬁg Tt'és oi’ t%e nvéﬁgonqﬁlﬁlg%l fBoqifyine moiety,

characterlstlcs relative triuretrc co

does'" not®3uxe i BEnesifsg (ﬁi"’lc?fll‘fﬁ@te‘il?d?a@’dlwl%tﬁowﬁeg@r inblad: hereedabiBy ofichy mfiubtic
exanpl ecamehumiab pass frdugh the GBI transhd %ﬁterdmolﬂ Q?egm En%véd'“l#/hrx ]‘h?(:liftf h?dro&glﬁ(flty,
0

nodi fyi he for n oner any var

si zes, sha eg’glllé/lag?t |Btn3{§mreﬁc compPRY! t‘Bﬁ’fo’V%]lfP L r?§ the pra(greticpompennd ¢ mwus
t he nat PIViPRenEs of orgproeisedveston jiygaedatildy oftag aatiugdtic z&fpoahd to@ASe cell nchBfakes;
by its [rrﬂﬁ&v@@-ﬁﬁﬁlty of %ﬁ'rﬁ{rﬂl@ﬁ@c&ﬂnoﬁﬂzﬂ g%te}sg thqwoggﬁ | O%Ief 31?1%0893 ability of the

pr ot gol _relative to a correspon unconj ugat e
nat i?Ve W‘?"ﬁ rBTPRNE S EEEh Ce"‘FH’e§E¢P@6r?ﬂ lj’lﬁ%l'e,c‘?; rﬂrﬁgaﬂéstmmyedbxélamme:mmenc
f ur t her profilapitt estizedt &Mp@n&Ohrﬂrabﬁbﬁ@mBﬁﬁﬁeﬁp%tdbgrﬁ’da 1% of 'tlg:rU:Jlég?cgiW active

per cent i_ql t|V|t stimulating activit

rel ati v%gétﬁoc(Bin %e@oo(r%g%esnaorw ¥ Cor{‘ﬁ? 7 uedsa?‘%‘bthﬁgvp 3 qmt 9T Anpesiind Hrsonigaied)
r et ai nebioleity g‘EtiVPrmfa@rthgsoaQOd,l Ay pHnﬁybobez fanlesheaen slesicy hdved s natiuretic
| east mﬂoﬁg%ﬁmp:bgeﬁ 0P %aﬁ?tge{ﬁ: 6919[/&111@ Qfor%%(r ! \ff? Be HBre 581319 gso/a Eoglgone%the

activit of .an unconj ug ated formo uretic
meadUr UG F?‘?P&““@%@ﬁat@%a%%§ﬂ°@fr1ugaﬁe¢rmtw@w e@mamémeﬂm s:tesemse offplasihe

nat r i urgettesesclbepiarivgenawkidgabiionf anl/h®adidWediidn@n havi ng a nodi fyi ng
mbj ety, 15 relative to unmodified (uncon; ugat ed) natriuretic

conpou r[% i % rﬂgﬁ GF E{é) yo%ﬂlgﬂ% Jf i tltley im?e%%onhrﬁa]y E%Etli— ype;gr%?gg g% ovascular

pass throu tract ent s F éarn
hydr opHF1a: é‘f“i/?r BHHWF“‘E) pitRstsi tat taye, assasiated rvith |t@hllaitlvft: papjidenf Int dvme reabodinmet ihe
conpounghdifichin 0¥ @e nd@lratipkiity w@lfpr&&?th@&%ﬁ c!eysrua{ k%ﬁ@,@ﬂ%&a&]ﬂm@ﬂ&’ﬁ&h‘tﬁe

30 delivery into the systemic circulation through the gut wall, resulting in natriuresis, diuresis, and/or

vasodilation. Natriuretic peptide conjugates of the invention can therefore be effectively delivered as an oral
formulation (instead of by continuous intravenous infusion for days in a hospital setting). This advantage is
expected to reduce hospital costs associated with other CHF therapies by enabling self administration, which
has not heretofore been possible, and js expected to expand the therapeutic use of natriuretic peptide,

35  especially hBNP, to include early stage (e.g., class 1) and chronic CHF as well as acute CHF. A preferred
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environnments or organic solvents; inproved ability of the natriuretic

conpound to cross cell nenbranes; inproved ability of the
natriuretic corrpound to traverse the bl ood-brain barrier; inproved
ability oé 2f0 natriuyretic conpqQund to target a certajn receptor,
cell, ti%® fti‘éf“e“b? B A0t BYSRHP it SR IR eREBIGe et eate thet b incecagsfl resiance

natri ur et degradudineuyoks ahdis auitpiefoesraleidieryhodlirigit acrbh Greda@indafithaRmof
the biologically active agent conponent of the natriuretic conpound

is | ess ;;dlju?nﬁehﬁ.vgﬁgﬁ %Q@tpk&fheé)gev&ﬁn}aghgdg %Sl" &yg:?egﬁlat@aéfqgg Patréur?tlc corngound

bi ol ogi cal active natriuretic conp

than ab&th “82% oiF% mopHEngmpietagcat fOtm@Eiﬁﬁa#e fhd ferormb birarand gfranglied PEG or other
nat r isur ebly@erzeamauwad can, for exanple, be nore stable as a conponent
of the 25 natriuretic conpound conj ugates than the unconjugated
natrlur%tlc ﬁgﬁyggnd in the presence of plasma, proteases, liver
honogenat e, acidi'c tondi tions and/or basic conditions. [19]

Nat riur ?jlh ¢ QQQJS'O%rvﬁgégieH&%taqlst c%cnczﬁ Qr?d §c{3¥tﬁﬁ r@/g u!gg)l{neri 'QCA%qhet sg%l]g me?ning as

anti - hypertensive, cardiovascul rena or endocrine e
that ar &oBBIGCISeIEod Rt ope oher dm@w ‘P‘Kﬂé inghayr g evhich thegweticarbbloetismEht Ermindiey

modi f i C&ieﬂ@{kh@fles&ﬁ}ﬁoﬁlaﬂtﬁé iAltibrCheRANS fofl e Wrbbse Bf R &®ing b8P Qﬁxbﬁﬁmems only
such1 as aBNPt ; %n%ﬁ ﬁl}eot 't‘ﬁq and facilitate 30 delrvery into the
syst €m &GP PETEEr P“bliéﬁ’ R VD \idfefers e usst for Fg cPyeriaes plbegder and
di ur esi ste alndétdnrtendedas bellilngig ofithe iNaitidnu A8 phidicpiepd, paent ﬁ;ipﬁt}atigﬁ,t;ﬁ&m@,fand dtBer
i nventr red .as .a

For mil af e ar ey Hiin B Bk KA P o RS e pacgy e
in a hospmy 1“@@!3‘{‘%?1@56“3#%@31&@)(/@%{@[@@f\ﬁ@eS expected to reduce

hospital costs associated with other CHF therapies by enabling self
adm ni st i Singulamtoreds “a ’hﬁm NGk “ther, aieqﬂte.rdfed heﬁauqambtbfhlefon@w% »ireﬂéténless the
expegt e an t herapeutic use of natriuretic peptide

espe](él a??ﬂg&hﬁ mtgm%te”ﬂfmﬁle early stage (e.g., class I) and chronic
CHF as vveII as acute CHF. A preferred 5 WO 2004/047871

PCT/ US2683/ 0379s in Berinstifisrtion ang the chians setlardniterdim the dallopipgitesmghave the meanings
non- i NMMiargeni ¢ pepti de conjugate that has increased resistance to
degradative enzynes and is suitabl e for oral deli very and transport
2;:/2?2' t[%i t Ih dl?ﬁ(% a(p 9 e££-ll£eg%lgr:§l§{£:s CE)I O%UI'%I-HI OCGUrlllf\tlll}eg? LI‘:;lg 1al OI' S ?Ttgetlc aamno ac:d n
conj ugatiésr itFhess Wﬂ%ﬁowglmne%lle@&‘rs otaprviso rspeoifierdpl é’he ﬁme“reém@ef oy myed
of |.’!One§ﬁen§£ﬂgmﬁﬂ)aﬂrﬁﬂﬂ@ tEECaRno QLie Tand R JROA YRRk Slied &'Enﬁ'tlcu@zr position in a
Definitions &‘Pﬁ% e%Jnl ess otherw se ‘defined, all technical and

sci enti BV ¥ #¥ei n have the same neaning as commonly
understood by one of ordinary skill in the art to which the invention
bel ongs [25TheAl emimp pgti @Weviaﬁ&edlsdd fin thiselisdiesior drpthpse rcaefied byethe Hviexd tStaom Patent
herein i erfemBJﬂ%)fR&éraP%? ﬁm ﬁ?ﬁsﬁﬁ'gbr' d&S(PPafﬁlL r&l%ﬁ% ot RN RO 5 &B%ﬁétioms
10 and is not 1ntend ti'ng o e I nvention. Headers a

used f oRretuFRd ig Bﬁ\?éﬁri@we @f e P‘tef'Fé‘ IPEREEr *an userte deieaye AOtknRMeT dadssigigted

be ldsm tarnml a@a& TiREntkdAMaBdve Oftcifiblekidy bﬂthecs@rha@s SroviBed RN c@ﬁrﬂlth&a&:m B8sition
patents, ther ref erences nentio

“ 3 2 tr?lerelin are. inc Cg bed

her ei n BT e ¢ bRt o B i e ¢ S PP ?Wé%‘&%%%‘ﬁ'&’?‘l i geserive
below, to designate the residue at which a substitution is made in the natriuretic peptide analogs of, for
example, hBNP and ANF.

[26]  Thus for example, when a mutant hBNP is synathesized in which arginine (R) replaces lysine (K) at
30  residue position number 3 of wild-type hBNP, the nomenclature “BNPK3R” or “hBNP(1-32)K3R” is used.
Multiple substitutions are designated in the same manner with a comma separating each substitution as

exemplified below.
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of any branded drugs referred to herein by their brand nanes. 2

. Singular fornms "a", "an", and "the", are intended to include the
plural forns as well, unless the 15 context clearly i ndi cates
ot her wi sgz) [ 23h 1% usAe(1in féﬂﬁef(%@%zﬁ o VT T
herein, the follow ng terme have The %Egér?! ﬁﬁessaa 9ﬁ%lmm ! géﬁ?ﬁﬁ ngnt Il%hth

aci d" i sseﬂfﬁf“ierfjéﬁmﬁealb@ie W’&‘sm%tﬁs?ﬂﬁé‘f’ﬂl P&Frglymaé@drsrrxemg residwet jobitigri Aki,e. &BR), the
synt het i obsinino obuebidin fbr 8ink faﬁfesxﬂﬂe%oh‘udﬂrm[% éﬁﬁﬁl@P'a&P:ﬂ%Edb&mftBE 'YP arginine for

‘unl ess r | he term IS use

i nter chg g%a 0%1%’??78(0? %t%e rﬁe“g'r‘ﬁr}tlsoma%?ﬁﬁd 1 BAPIPLUGPPER desi gnat ed
,as havi ng a particular position in a given sequence of am no acids.

[ 25] Al 128Ini dbe &ep ThENI-EKaR BHE” dsimatbna tidvble miitsic hoswrie: it HoGe with

accept edirgiyind 40 Rsidt 1 £ 156@bep. Patent  and Trademark O fice as set
forth in 37 CF. R 1.822(b). The follow ng one-letter amno acid

desi gnatiofs. ;a6 used in the desgription of the present invention.
Xaa is used to éx%m gnate an unkﬁol\(%vlﬁ %rcuﬂﬁdem gnaté’c&czgog‘ﬁ?lﬂﬁ aci d.
The i nt éifars aboire speci fic resKdlyeslysifhie t he st r uctchsiecyRloB¥tylt@ghier ei n

define t £ osition nu S _residue nurrber is used in
conj unctblh]%nﬁ w%%%ggﬂg one letter afﬂeﬁom‘gh‘loﬂmﬁorrencl%t e hegedenised

bel oM, tibragesisgarat ecif he r esi dueFghenbicghlaBnBebst i todf + ORithe Mde in
the natr, d_lé&e_tl %tef?lept' de anal 0gsy, € of, for —exanple, hBNP and ANP. [26]
Thus for” € “when a nmut antT HEREP %ynt hesi 2 &1 T RV letping - gi ni ne
(R repIQaﬂgéE- diytsinive (K) at 30 $=esmalenep05| tion nugbehhcy Pélyyméd type
hBNP, t Rlomﬁ)gclat ure - BNPK3R' BNP(I -32)K3R" Ts used iple
substitat P HeaEdi gnat ed i nTT TR Sranner  wittha —e{“féfmmplomc acid
separ at iGxglhyeadyeimubst i tuti on asw—@g ;ﬁg fophaad bel ow— 6+ V0 2004/ 047871
PCT/ 982%83/ Q%{S?aﬁ [27] The term "hBNP(I-32)K3R, Kl4R K27R'
desi'gnat®8™a ¥ FPfe nut ant hBNPYTﬁ‘\TtWQSIE“hat hBNP @eéjﬁfé%‘d@tﬂ@efl ned
above V\I[=tih:=ti§’®&uﬁiﬂbstl tution of w&gi=Rhge for lysine at residue
position 3 (i.e. MR), the substitution of arginine for |ysine at
residue position 14 (i.e. KI4R), and the substitution of arginine for
| ysine at position 27 (i.e. K27R). O her nmutants are defined in an

gnaLFgo&Q] metmehiphiic’] A&s ?&babzh@rtcﬁm dﬂBNE‘( EatleRrétLﬁBd a4 Bnd ele shmy "%Ian%i% pifilic
oubl e a e ine .rep residue

and 14 o klE"51 ﬁ%’ hh@a ga\é? Re L éTJm—C%I P %\@"lr‘ﬂ é’%lj %%m@uc‘,‘ih% aﬁaﬁjﬁﬂrtﬁj
ar gi#hi neelypeptis or 1oppbireptdrateecipokastsabopimphipilioie of iemsiting aepapagi PEG-fatty

Meret = et dHoGind: NG AR AidFoIREARAr gi ni ne 10 D=asp= aspartic acid F=phe=
phenyl al ani ne orn = ornithine

{30]  “Biologically active” refers to an agent having therapeutic or pharmacologic activity, such as an

agonist, partial agonist or antagonist.

[31]  “Effective amount” as provided hersin refers to a nontoxic but sufficient amount io provide the
25  desired therapeutic effect. As will be pointed out below, the exact amount required will vary from subject to
subject, depending on age, general condition of the subject, the severity of the condition being treated, the
particular biologically active agent administered, and the like. An appropriate “effective” amount in any
individual case may be determined by one of ordinary skill in the art by reference to the pertinent texts and

literature and/or by using routine experimentation.

30 [32]  “Hydrolyzable” refers to molecular bonds which are hydrolyzed under physiological conditions.
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C=cys= cysteine P=pro= proline pen = penicillamne Q=gln= glytam ne
S=ser= serine phg = phenyl glycine E=glu= glutamc acid T=thr=
t hreoni ne npa = nercaptopropionic acid G=gly= glycine Wt p =

trypt ophed a“H?{iré}ﬁulrchﬁlarﬁnﬁl@%blﬁé o s SN S Lk NGy Yhet %Jnrt Wd%hm@ mojety” or
-henncg;telne | =i | e= i sol| euci ne V=val yealine [2 nphi phi

means th dpRhils trofers & ey PER is Aydsophilic girdras mhigh oyhen "ﬁi‘“&l%d to é‘i'?él’ef %@mtc@ Y
" anphi phidréages thediyetoplilipdf Sualiphieinfhl dngfy. ERAKSes Ancidé, dltyardutit Gfvitedto, sugars and

anphi phl| / or ed to a 20 pol ypeptide or
non- pol fpgpltk?1 %I%?eﬁl%bﬁggp&g%@m% Prrphl philicity of the resulting
conj ugat PEG- fatty acid oligonmer, sugar fatty acid oligomner.

[30] 7 [éff}og| gaprrlvwaaﬂw davineemgitinity Joralit, augk e chemicaln gt prevraein %t g fatty

ph ?r mac Qisﬁﬁk %e&ﬁilxty\{b Bi¥solv8 1hQ#pidd BndA the AEIRA) koSfenctRA! et vAB AR/ itraldrse biological
ant agoni s

fectj mount ided herejn refer
ont ot UG FR] (F J0. SRHHIE RO g S i BREn I ey BEEP i h Seeapilh e
ef fect. vAschyivhdn abehgion atoter cberbicd) edtioyinciedyes tBx(gophilding o sichr dbephical exding | |
vary from subject to subject, depending on age, general condition of
the subjiegt, “tpﬁersﬁ}{ ARV &Qﬁmﬁ&f‘g} gﬁa‘ﬁgstﬁﬁlecpglgw &3l ﬁg% from | fo 6
partlcula bi 0 ogically active agent adm nistere and
appr pr icatben'aghfsect i ve" anmount in any individual case may be
determ ned by one of ordinary skill in the art by reference to the

perti nengesit ex‘f\/ﬁn@% erset[* ;e%l:s(% HESaRng Bfap J?x)fdsl’bﬁl'eﬂg) a’b&ff'tl(bmrcent of the compounds in
experimentation. dr o] zabl e refers to nol ecul ar bonds

whi ch ar*Ee‘ﬁVHﬁrﬁla"fztB?j alﬁ'ﬁﬂ’éﬁe V’§‘ﬁ | ogical conditions. 7 WD
2004/ 047871 PCT/ US2003/ 037996 [33] "Hydrophilic" means the ability
to di ssdB¥je i“Ahaywvadceuticallxradeeptalge’t withresfeytdn @eploimparentrpicketay 4 sgt, carrier, excipient or

" hydrop mﬂ'u&lt of :?Jo%&ntliog a&omh % the [\Iﬂ@eﬁ I?n‘)exﬁlog stdréaglgérleﬁt%a@ﬂ QGIQﬁaHWQ 'wﬁﬁ'the other

when attached to another chémcal entity, 1ncreases

hydr bphi ingredignip ab thecomppsidipie i Gt @mbg f%ﬂlb‘“@( Hith the satpiyetic rampoupt congaies i the
I : mted ﬁr@exgzﬁxg@rojﬁ wikhcht el@ﬂha}fﬁé Yy bi@iﬁ@cﬂ@ﬁﬁﬁj’ Bﬁt]z@ blﬁlbgtaaﬁ%' @@iv?’@éehﬁ/elnﬂ ﬁkﬁsmtab]e
gl ycol "Li means_ havi n affinit r fat, such as
O cal 8 VR SiRa B HEE RO T pE oo st s ity gt e
di ssol vellengicl fegionts). asdl effedthare #iopdupt whenothgie nisk watveighs ik ereadit pwivided by the
and/ or tﬂh@%ﬁi %ﬁcap Icgl:i’lﬁgﬁi&?‘l Ex I‘ gﬁ%a&%aﬁwgc&ﬁgm corij}solag'mq lrlcluﬁe without

noi et y" means which’is |1 Ic and
whi cH vmﬁfl%&’ fﬂa’c‘?fé’aF %‘%Bdﬁﬁeliaﬁéﬁce%lﬁ% ﬁ?f&‘ﬁf sush g4 Pliﬂsph?tﬁ@}afé’é%"e%l“teﬁél““m water,

| i pophi | dnfesions @fh SWakvathebiseal meRbhilons bdblariovs Owey of akliygd agefit€f ers to
substituted or unsubstituted al kyI noi eties having froml to 6 10

car bon 8[5 Out“P%gag)ylen% b % s S stra{ ﬁtf grr graﬁc(ﬂe@ p%ﬁil%y"l’é’ng gﬁgcolcggiprgéllQQ&h as

wherein a t o the co
g polyethylene g]ycol polypropylene glycol, and poiybutylane glycol, and includes the monoalkylether of the

S

polyalkylene glycol. In a particular embodiment, the polyalkylene glycol is polyethylene glycel or “PEG.”
25 The term “PEG subunit” refers to a single polyethylene glycol unit, i.e., -(CH,CH,0)-.

[39]  “Prodrug” refers to a biologically active agent that has been chemically derivitized such that, upon

administration to a subject, the prodrug is metabolized to yield the biologically active agent.

[40]  “Treat” or “treating” as used herein refers to any type of treatment that imparts a benefit to a subject
afflicted with a disease or illness, including improvement in the condition of the subject (e.g., in one or more
30 symptoms), delay in the progression of the condition, prevention or delay of the onset of the disease or

iiness, enhancement of normal physiclogical functionality, ete.
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t he m xt ure have t he sanme nol ecul ar weight. [37] "Pharnmaceutically
acceptable” with respect to a conponent, such as a salt, carrier,
exci pi ent or di luent of a composition according to the present
inventiofl. i s BriebD@orpin dfd DiSviggpati bl e with the other 15
ingredients of the conposition, inthat it can be conmbined with the
nat ri ur etdlt cBepolndlusnr) bgabesfeftion @ dpresRnAdn df BMENt | ON Wi t hout
elimnating the biological activity of the biologically active agent

‘and is s [JI’)] ab}h@ur& bop ré;b&%en%l{'&cﬁéﬁm f@ﬁ'ﬁlgon?é ad? (zé?:\éﬁ 9‘9@0 & a@%ﬂo@%ggoau&re&tiered

undue adverse, si de eff (such as toxicit irr
,al | er gi c“VEEPBRSETY S éf’?"é’@f”ég Zpitios gredige’ Ycimléﬁﬁbl% H:éﬁsﬁ 2rmhaglifying moieties are

out we$ ghsictdpegyireadednd Clapr3amidiial RyietcR e AP aydi@aaiM, i cal conposi tion.
Exanpl es of pharmaceutically acceptable conponents include, w thout

20 limt @LQ OrFlgﬂimy @grchk %R{Psptnﬁﬂg%ﬁ gf ﬁ&ﬁé %n?lg gs tijuncg?n o Er{c!a %ﬁ(ﬂl EEELNFOT hBNP

phosphate buffered saline so I ONns
oi | | wat e‘f"”lélﬁﬂT dParativg ér(?é‘fﬂﬂ?s?c;@é‘l -@hce YBNOBUS ~BHEY) of wetting
agents. [38] "Polyal kyl ene glycol" refers to straight or branched

pol yal kyléhe Rigwecbt BbhndriPsosiugke t85sin figdsiiait hylemﬁlegﬂn f % BN DI +e+ = Time

I 0 I b t
Ponee EOMERNE RO 08 GRS L3Sy OB TS o

enmbodl ne??tm“l[ﬁé pol yal kyl ene glycol is polyethylene glycol or "PEG
25 The term "PEG subunit” refers to a single polyethylene glycol

uni t, i.[@5], FEH2CHRI. le'el9F nir Qﬁl{u‘gﬂes aieffrﬁﬁssmﬁeg aﬁerma@h&g{gQ@l'altsy (m = BN-
a(stl ve agent that has been chem cally derivitized such that, upon

adni ni st%t4 6PN 9r1a¢s@B'T(Bé°‘Bﬂé’2‘Br odrug is netabolized to yield the
biologically active agent. [40] "Treat” or "treating" as used herein

refers t9 anpekdiRe MbcripidabiMBRiniddni Marts a benefit to a subject
afflicted wwth a disease or illness, including inprovenent in the

condi t i dss)of Naﬁlﬁreﬁudmmp&fnd (:(ﬁyl@ates chbrdhﬁng chme@lb&ilmc%@ oP iﬁ%&@éﬁﬁl}lwng&l cBifiprise
ention deI a\éT of the aonset

t
of the o aRESkAbolls bl heRiBE Rt Ro R Pr APy Sl BiRcay o ot one
f unct i orenditying meiely. CO@“@@@“Z@@@@&WS%ﬂ.O@@TQﬂiLﬂB@ﬁ%@3&'&&9@1 to £aid Broli@fing moiety
Descri pteh Egaf?(;n dide DAk BOSe [n%g-l}gu@[rﬂgét;@ F&ached 'tA %Hisﬁakﬁ;eﬁ(? ccgrgbgl %epag of the

action and the regulation of
scheme FOFUEI §bRABHIISECPIRANDIPrIEHC Eaérli’f“(?gmdiﬁ% h:fctmphtbwbﬁgacanstics related to the

t hr ee- t ingtive dhatriotig t:tg@bmﬁ Nha Wb@tdPlhciudd AmdityindREbidy h@sIBELR:ES. Ay Qvay of
ate

non-RJydro es are ope

and as Scjuxé aa?lgg?t Iumtauon and?sce:scnée lgcfrgﬁl;ﬂ%/lgeﬁ%F}Blw%{}%mqug]agé}kaw gmg of
- Cyclien @P&Wﬂpfr@em’c)@i@mf@lfzeSFﬂhﬂE@S@:etltbtsmasnch:oﬁﬁgumnmmn of concentration
of hBNP or hBNP conjugate. (a = Native, A= BN-002, (r)= BN-021, e =

- BN-022, 83 = BB&Q%};C{,A&ME gure 4 - BNP and BNP conjugate trypsin
d\gestlon (-a- Time (min) vs %BN D, a=Tinme (mn) vs % BND2,

Y=Ti me[47ii nThevsat%@NDBmpc(unq zorfigaes (ofntii&) mVeﬁtl&f) BN0&4a bhtriuftic cdthg®Bnd which
(mn) Vﬁlcl%ﬂesjaooir%h@%ﬁe B?Z natriuretic peptide receptor, such as NPR-A, as well as a conjugation site for

25  coupling a modifying moiety thereto.

8.1.1 Native Natriuretic Peptide

[48}  The natriuretic compound may have the amino acid sequence of a native natriuretic peptide such as
ANP, BNP, CNP or DNP, urodilatin, from any of a variety of species, such as humans, canines, and rats.
Preferred native natriuretic peptides are human BNP, rat BNP , canine BNP, or hANP. Native seguences are

3¢ aiso intended to include pro-natriuretic peptides and pre-pro peptides.
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[45] Figure 5 - Plasma |l evels of hBNP conjugates at various tines
after oral dosing in rats. ((r) = BN 002, A= BN021, (r)= BN022, a
= BN-024) 8. Detailed Description of the Invention [46] Natriuretic
corrpounq3 cpnj uga&aqnur% Cc orn(;j' % AQsQne enbodi ments of the present
i nventi on conpri Hat T urettc conmpound that includes a

natriur Efkd c ﬁﬁpﬁa'trgx?etils %ﬁ)gﬁr@rma@agﬁ Béjzl ﬂgioﬁpaﬁl}' tictt(/é\ﬁﬁ'oé‘))f a ﬁ:’ahvé r%ﬂ'ﬁﬁ'etlg) Bé?mde (a

nmodi fyi noi ety ugation site, and east one nodifying noi ety
attac hed’a‘E‘B“’E‘a?”a‘O%dJ"f Fremplenbbiglogically gijve GaR9edn 8¢ £ BAVBPAtGHPiq empunt Wéh
nodi f yi ngnambi] dledrk,dndamitnst absiditidns) ablhéatket, iside emnmmmbr@&n@ @lston @fotelrhor
ﬁ;’glr §gﬁ‘ltc]mi‘ntém% 'erasp% c{'er | g?m%wﬁloh a{l&%hfn?nrz}{ L{gea E]glo%lcal actﬁw FRLF: OPF“"Q compound.
conpoundrafiraltly, doaesalegorillindbtiedestive orogificial N@f{ Abinding H@Sf apd 3¢l rebpyckome or all of
herei n. tﬁyac%fﬁéﬁfé?fbm%ﬁ f¥anpl e and not limtation, and as described

nore fully herein, %e rmdifyi ng rmi ety may take the formof an

ol i goner var Zes, es, .substitutio

cont; gurili onevugl; et ARl St P 7O T R PP corin amino
Cc onpoundicidocsn g atbeButalf fof dileer hnvie adidsam the nalve d@rhactivaeptide stetiue: Wit elimslating
whi c I . ' g f t e

such{aas .ﬂ]%%{é{ig §m§’in§é’ﬂ?étg Irg Lo%ngn a.i&é{ttglhg\% I:[e!ax?&e?%ﬂbgd Belgé Lrg%u{h lﬁgd%cgﬁdns have
modi fyi epulias iz inprepsed pfSpiy, fogNER- fx ivey 0 TER-Fi e @ﬁqr@cqﬂ@wtoae*w[uwgg inpytended
natri ur ehjrgreconpound may have the am no acid sequence of a native
nqtri uretic peptide such as ANP, BNP, CNP or DNP, urodilatin, from
o O T bRl REPL SRR, SRR SRS 3 i
BNP, or d4wmdRP. Native sequences are 30 also intended to include
pro-natriuretic peptides and pre-pro peptides. 9 WO 2004/ 047871 PC

1 US2(303/1937 99 naiudetiepdyadelnhat] 161 dxGm 0 WP @utineh thmrl se@snch:49] The

natriuretic conmpound may al so be a biologically active analog of a

native natriuretic peptl (%FGWS%EbEGéE#(?ure |j§r exanpl e, a

bi ol ogically active anal can be a natrve n conmpound wi th
truncations, deletions, insertions, substitutions, replacenments, side
chai n eXf8nsiHerain Xdnpicompeyngrugas e migo ags resjdue G lycking imnddyipg mpiplg conjugation

f or egoi nge. Wi &Moo eigidin@his Rbh@ises dnamikd eliog e@th aﬁbﬂ1W1ﬁgymﬁfatytdﬂ@ attach. For

original Pr.ef er ab .1he anal og wi| | nat.i v [

artifi c|eé?mﬁq%%ﬁaybﬁoﬁ’a’i’ﬁ%dhenﬂ'?%/dcédafé's\ﬂr #VS quh &y e d%m% 2y Ima&yf be at%ﬁ(:%d' In
actiagit yand'itbﬂsr efpbadvhienig XINRRbA0thér Bdh yklae;h tese einbodpadnisghpiriceiguzated beptids iease an
be obt ai e §1 ¥ Orﬂtfgmérgwargﬁ% o%ammns acif StfidrdieR 1R RPwhiFd &Rjugbn site

be substltute her amno acids in the native natriuretic ™
pept i de m g eeiitde AriRtdrEtive SERGHE W&f‘?ﬁ@mb‘l@“?”ﬁt‘%r active binding
capacity. In some cases, as have been described in the art, such
modi f i cg5ijonEFORNBMDRIX’GLGC,

[56]  where X' is lysine, X* is one to four amino acids. X* may be S, S8, SSS, SSSS, K, KS, XSS, or
25 KSSS. Where K is included as X? or part of the sequences of X’, a modifying moiety conjugation site.

[571  The natriuretic compound may, for example, have the structure:
(58] X-CFGRXMDRISSSSGLGC-X* (SEQ ID NO._ )

[59]  wherein at least one of X' and X” is present, X' is a peptide of from 1 to 10 amino acids, wherein X*
is a peptide of from 1 to 6 amino acids, and wherein X’ is other than lysine, such as arginine. For example,

30 X' may include all or a C-terminal fragment of the 1-10 amino acid residue sequence from the N-terminus of

10
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resulted in increased affinity for NPR-A relative to NPR-C, the

* clearance receptor, resulting in extended half life. [511

Pr ef er abl t he anal og wll include a natriuretic nol ecul e binding

mot i f, Lﬁ‘éh‘?aéﬂ g Wﬂgmrbi Rdinglgdes BBL MV Q@S- [(TZ] IDTNE: naj, ISPEREY (G, SPZMVQ,

epti de mwagMY GPZ'BKE ez} AL ar e eZ' is
E):FpGRXIVDRI S%% yA F@'l DNb.N%Q Zn@d?@%\%tg{ﬁg % ig‘]’&?igggr gOrL§ ]Wl(lfr Z I%sme a

2),
.as an am no TBO? §?n %“0“ Sﬁ‘i:isli’ﬁq"f?@d -alnrBelher yipRYieei &F yﬂcéld?ﬂ E\Jgatdn élﬁermmal
site. X lfrngmon@’ ﬂerﬂbi)dmntemc&eﬁmqm&ESfr&mtham-té}ﬂmﬁt@bﬂlm Wbl krfodiment, X2 is

nodi f 2 F 2 h
aci d ELQ%QM§£ VLR B4 ABoFOry PRAAD) ot g KRR, 5B
anot her 8ibo¥ r?éﬁ’t“’helx Zveap b dysioe PrawginihraWHesesZ indsinkra rddifsieg motbiy doriEaon site
the uncog; W@/ﬁfB@dWH@@Z‘ id8/sihs Zahﬁpb@(glher ﬂ’l%n?@/%l.ﬁ e, A \Irlm% Zznsvlgﬁﬁel oan mmeeroﬁm?ghan

is argi n? ngxno acid other_then lysine

conj ugat SH" Ifeg’a“ b&dct @ &g a“YAI?‘rte&P*P%ﬁ?ﬁa@ieVélﬂ@tﬁ*lmlm widf soguepdq obteined
embodi mefiers ang natfis8i p@E@X IN@Rhé(eﬂc%aent[s N v&%ﬁ;aﬂ a}{d/o:l @44;&&&%&1 séﬁﬁedcé is
08 (B! PP 1051y Nl oSS g OB St
nodi fyi nGeRefi Bty ‘E?Gﬁ?féﬁgféftdﬂ@hths mcenjuqa&a]mtrﬂn@ic natpoindrieslioan agrpofiheintmyon.
for exanple, have the structure: [58] X - CFGRX3VMDRI SSSSGEL.GC- X2 ( SEQ

I D NO. J [66P] mberetbstitdnt, iRastineieodiboutd arﬁfégcc?ﬁ%nbe% aRiSREMa se%en&es a
peptide of fromlto 10 am no acids, wherein X is a peptl e of from

1¢o 6 ami no aci dsy;an ch as
I b Tk oL

f ragment of the 1- J,O am np acid residue sequence fromthe N-term nus
of 10 Erhooura7879 ¥/ vszsbaiosmoul selpasNiom) the e comsisus ofdirs pndmino
i ncl ude sacBPAhMMRESE(S: ar(dSEQeith RIS ok of BPELMNGS;s 19P%nd WM st oneREXMY? and X% is an

SPZ' M %Pngndﬁcf%m}%% A . MVQGSG where Z' is I'ysi ne or arginine.

Were Z' ‘nodi fyi ng noi ety conjugation site is provided.
I n anot her emgodl(gge X2 includes all or an N-term nal fragnent of
the 1-6 & n& aed € weoisuine w6 g de oupled by & Hisulile bandi HUwIGE aprBidRted|tint the

one enbamtdRipked péetide Snafog $Q0d N E&Be LS lRELLREQ 1 D. NO ), Z2VLRR( ),
Z2VLR( ), Z2VL, K, R RVLRR( ), RVLR( ), RVL, RV, or It, where Z2

can be I in r i 2 noj et ,
conj ugat i&gn gl}(?]g e'?dl;(% n[PenP%t ' done\ﬂf‘l%r’(}aib )%é &Sgsrl’h"é‘% “ﬁ’ﬁ@‘%ﬁ‘g }St‘ﬁéfs X is
t han20| ydirgend Znig %e?’@s mbori@ehvsawéso igtuderay atigo otifh erquénb@s dekyidédigrein, N-
Al t er natinafadto XXandBPE-tefrinfIAY X0 &r o B¥mble L 10 ARha %Qecgeﬁcg rvg;'ep E{Jeseggﬁl!lr}(ebe S-

am no aci g s?ﬂg{ﬁ%nce obt ﬁl ned fromany natriuretic
enbodi méht's; EhPRETEFRh R Whith/mBsene- ‘f‘%’rth"l N&BRﬁaNLR@einéhcé’La & M9 In some

pr esent eabalimsitsspe Nl-térmﬁlal anyl/on Qtterinbi@l Y teQligtdia hredtard-d QLaHRB) nbtdi-feSninal
S %q uenc %ncp& elpr%lr\:lﬁ tafor FENP & aq}%gmeng thereof,

25 [65]  Inanother embodiment, the natrjuretic peptide analog includes an amino acid sequence:
[66] CFGRX'MDRISSSSGLGCX? (SEQ ID NO: ),

[67] s wherein at least one of X' and X is an amino acid comprising a modifying moiety conjugation
site coupled to the modifying moiety and the other is any other amino acid or an unconjugated Lys. In one
embodiment, X' is Lys coupled at its side chain to the modifying moiety and X is another amino acid, for
30 example Gly or Arg. Alternatively, X* is Lys coupied at its side chain 1o the modifying moiety and X' is
another amino acid, for example Gly, Arg, or an amino acid other than lysine. In another embodiment, X' is

Lys coupled at iis side chain to the modifying moiety and X is an unconjugated Lys. Alternatively, X7 is

11
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thereof. It will be appreciated that the unconjugated natriuretic
compound i s al so an aspect of the invention. [60] In one enbodi nent,
the natriuretic conpound anal og conprises an am no aci d sequence:

[61] X' NiEXsmeled EM&MﬂS&ﬁg%@@ﬁé m&]e%ElehDISI\JQunel)njuga%]L M?{;vﬁlﬂg reclated
X2 and Kot LS each. i.nd endent sel ﬁ‘Ct ed fromthe gr oup consi st

of Lys and amcH’BugaTgp%P 15 2152 HPPEIPARC (YR NG wherein at | east one
of X, X2 and X' is Lys and at least one of X, X2 and X is an
ani no adbdl otfierltawsmatiysstic paptidd 188 be@hodified a@@rding do thy Ste@hriagenant Byyay of

be coupleegn;he/pe@ndirpwéz J €l zl?&&\ﬁ'rablé banthibs %Bﬁ‘m%ﬁéaﬁ&l ﬁ}e%?sﬁ:{i/%gt E’E?UTO& 356,

uncoEj ug%ﬁ% ﬁpéﬁf He analog is al so an aspect

In o dF mgrftcally dncpragrated berein by referencyo Baﬁdfcx exgqmplepngludes .yg proidtrs fin the
erTbOd: meative séﬁuzic@thht)p&gferﬁ@y febre a2lBle Afn_gngfeéﬂ sités folr he ﬁﬁfméfr Eié;&gﬁrI' thsinBRtor the
may al s n u i

term nal(zjres‘g’?!z“;l g?\rg‘ or ﬂ??a{]lagf FoRade, ‘E‘B?y%@é 0 EREYeNnY efr%gﬁap sites
tail seéwmhéebmdmmlqmoégxe mptldqmyo ebmmﬁte atindBPsite. Mrehﬁedeﬁfeﬁe}faﬂﬁdbﬁkomer not
tail, WAsRhBf £3808ar VR YesiBE: 0f\'ﬂe§5§§de \ﬂ:régg% the %’Bneg I:I\élfegﬁag L it andther SQITE acid,

enbodlrrents the N-térm nal an term na uence i's
pr esBnt SERESi WBRPReciFPT Eample. SeRvERitewil Aef-hydmtgabis plaﬂmrmam thigiirdgiopfean be

hBNP or darifneag [ﬁiﬁﬁv@h&ﬁx@ﬁfhe aghicdn@Shvel sﬁmﬁﬂ@ﬂﬁicoﬁfga%i &R atiof D€ ys" results in

O3 S MELE LR T U500 € A bl i

x ( and X@inp gcidgrihabhdve eimdle cdtemmﬂpropemmgmmermdrea@ly leGnj igpie® t Ror e\anpugatl—ie GBNP
site couph&fle bR L&pemM'sL%hﬁQd W&h AT axﬂﬂ.ﬂe &%P ?avgr 48 ;{galtlgn & r% tf&? Kt tls’liglys of

acid or an uncon) ugate one COU
i ts 18i dée@priidpsepsnee er %Yﬁ I-WP n“gmmcetsybsan@pnxzambs selgttst Fve”ﬁpI@ﬁLYﬁOMén@n dino

for 30 examplienoteydil9torNiggiabldl ternatively, X2 is Lys coupled at its
side chain to the nodifying moiety and X is another an1 no acid, for

crbodi it bt Eaft A8RR LN aior e 1 pe et Bl  come
moi ety SRPdjaEns.ca la?ﬁitlvﬁhc @iﬂf&ﬁ@ anisd af.l?/ gesidd is eaplraddi with a/Lys X@idug forlekarifly, in the
2004/ 04 A8P befridd (nh#ine K434/ BB cad BeFeptURLiRd yat 1S side chain to the

nodi fyi ng noi ety and i's an unconj ugat ed’Lys. It will be

apprgci d ncon at ed e i.s also an. as t of

i I?\\I?ent i ?0? ht%{}? r ua(ﬁ1 Yo Jfﬁi}g?{’afﬁlp i u? i %ecﬁegps[o h@ ’Wﬁ%"mﬁ) ‘H’i"fgf"e}a % o

accor di ﬁlgmpz@e thh ectipitesfahe resyitingrieptish corBygatapand af par@xaniys effinity for NPR-A. In one
epti de e o

eber | hon e nifite bldilre Blcemplipd 81 # A ARIHEND AnyddO0N bl O JE6: more

herein bys PPafusy s masriedyhin Fﬂ?thél?a?ﬁﬁ‘Ff@e apdfre dded & amyend picthe NS seivengchand/or

native sxeq(uefn@e nithratLyp I’r&f{ﬁésaﬁﬂléledscﬁrrb!;ﬂac@@ whth Qorﬁ&‘mtﬂl @ﬁﬂst@ﬁho‘ﬁk t @ﬁsfefrmy such
the oli esent vention in

BNP ° I S gﬁg‘%utlo rmsepgtb }ts mdone 0{ ?orﬁgith%tgﬂ Glglgt? ?cg:gsle%lert\c&s? t@urgt[lﬁlpept! e
conjugation sites fromthe binding region of the peptide or to
el i mi nat’d] a Biernevegtian site mayyie pame) ambpdimels bar ingbriech atplagsy wlafidgdrabor meart the N-

terminal tail, e.g., an insertion or substitution within the N-terminal tait amino acid sequence, preferably at

the N-terminus, or positioned 1, 2, 3, 4 or 5 amino acids from the N-terminus, or alternatively, positioned I,
2,3,4,5,6,7, 8 or 9 amino acids in an N-terminal direction from the N-terminal Cys that forms a part of
30  the Cys bridge creating the loop. In a preferred embodiment, the natriuretic compound is defined as the
native hBNP sequence with one or more mutations selected from the group consisting of Lys;=> Arg,
Lys)s2Arg, Argap=2Lys, and Lysy;=>Arg, which one or more mutations do not eliminate the biological
activity of the natriuretic peptide compound. Addition of more than one modifying moiety, such as an

oligomer, may improve enzyme stability and/or enhance absorption.
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attach at a particular Lys residue of the peptide sequence, the Lys

may be replaced with another am no acid, 10 such as arginine. For
exanpl e, conjugation with non-hydrolysable oligoners in this region

can be [d&t r MaBnhehihetratriastic piptije aralogugfi ibdhele lpplobic BdMtpBndABVE native natriuretic
sur pri sipgldy, Stsaayey; heterGoRi Lon, at " results in _a

si gni fi cant anpun?%gfoggsez% ai ned lac“?‘ig\%}dtyg? a’@hcg#sg%/%rletcw e;éWea R Ryt
repl ace 'SULKE O} uPSLTE5EY fhedoapiea inckide pepstdetions delbtins, had/e issemibsalf amino
cheni calacigy diffeirgifies: theibatiae eqifites 8k by sue® AibHBALE dol fidkhs, %%?B&e@‘%onk By not
the hBNRi 589UENCE, toltg%jeLthsu‘,'e may be ]isubsti tuted wth Arg, and ther e%y.
[favor Coan ugaton of the peptTas st vrareydsudralignd fogp sqapessdan be found in
sequenc &ofasricifet ial.e MBtgronsAnBiype agiidetiyostde hediitng Secpid-ADRISRIRC FRISk Leers
repl ace shygos) b7 BAARA diQfolfl [ di.ly conjugatablte.. - - -
[69] In %%NEW():ases,_ it may be deésfil%?l}é; Fsgmt@%%rg{ﬁgﬁearﬁn éﬂﬁ%féln engsc T@rigngs of
con; ugation’ atlj’_cS?fer%‘B‘E‘_ﬁ[l’r‘fb piad Nl Reptide TpsRIPTv HVBR-AQ cpromsiradi to ebopptarHa (IGRREIC).
am no acvd. Raesi €i26,02Sand ed. aered 600,035 As %S etaRigle AbtEharrfufilic QW iﬁcl de D native
the JOANl?ci\(}B%Q\Fiﬁgd egfgltolrev‘:enseegyencgﬁ Ar gvg can be r_egl aced W't L_i_ys.

20 [70] Mitations to ade & cor UGALISH "dich do egrlipipaedhepatiberlis setiviap! the
nut at i ofPoBIfeE- dbITNaGeses bt lokp wildhave deiseduat &f thdvar abop/e kY the hait/d Rop of hBNP)
resul ti agh 6Pt hde 4COR| HGad &Rl lcular. it's affjnity for
NPR-A. In one e odi%lment “The %’éets{r)tblsﬁrﬂﬁec%'_%‘?H(%Ortr}f%ﬁnr’l%df"éen%cfg? %O?{Pe'a shogleref By
native FBRE"GRTHE YRINYdddin Aese neliclningin diotseicatpetivity. Lipsone esbadisest, & geptide
i nser t ednawigtifivied the CRENEYsgaatpeateNans hiich 2Adee £R.an l“mﬂq%s% A,g.e LF%N% r

rrep

ive Lys residues deleted o ace

seqguenc [0 or nmore_nati )

Wi tﬁ?coﬁns]bec?%g%ﬁ {E/leessu Cg?lfxt’"ﬁ?tiog%g%'ﬁélfeé &bf¥Ftduch  J substitution or
insertign is in one or nore of the tail am no acid sequences of the
nat ri ur €8] ¢ [pefitictethe pauinretipeptide ijopertahabegs of the natiy jdops BayniBelude an N-terminal
enbodi mManksvse -REEALICM, siBRE 8E efls Of naddadiualic YsRkal » t SN terthEQ al
tail, eqg.,..an i E]serti on.or Substitution Wit hlfg I)FE%’ iﬁ’t er mihal PRI
ami no acl (5 1§ BT TBRE BMING PEESH Rptges et doekeliminaterbilagiss] actyity p isome ensescthd tails
2, 3, 4mgrm<5ucaﬁ!ibﬁfitm'amk,dsletﬁdhﬂmd/diam&tidnebmmi&@cidﬁﬂiff@gfg%oﬁﬁﬁé @leequences, o
POSh{ | OREA L ch sPbstitptions deRrio: @8 or am ng ac in.an N-termna
directi oﬁéj?sr om The ul\l?n:%_’ec}c%l%n% s P rRAT Cfoo“ro e ea#‘? g‘?ﬁ’fg%aga"tuﬁ’@’ ¢yl native
bri dge EMEREF ng chenbogigisnt thefaihorprils s bpsed cremrti vokiequendes, buttemeusd! b ueat nore

CONMpOoUNghincSaditBf iFAE exaapld AR N-RakihM Gxi) BNE, ?@QH@%&? sé@’é:c%% {ffgﬁ‘?thgrfolm{n% hBNP

nutations sel egcggd %,r ognth; ro% consj sti nl% of " Lys33Arg,

Lysi 4- *AFHCATg30- TV 8 A Py Palag: gnd apwpitfie BFrgoing sopmemis inwbish prsres mavs

not el il mertdgest ih eeplatedl] wigi € Bty oraa iratidty  Sifuitirlye o MRfermlintl @4l GhdAGRsh@Sray be

COMROUNGeci OfET RO bhan,gpe,nadifying poiety, such as an

ol i gomer . may | npr oveeggﬁlgtgrzr%%t“g%?ﬁ?@’ %i%i (a)r% %aﬁ%‘eanélﬁ’gg’?g‘frie%mg hBbiP

WD 2004F8PH TherpEyra9g YO BFOYG is rfprRd witirm/Glp br dnlteg resithvel Exatples of preferred

pept i deodls@gSnadivrdtici agitddd Brc ke hIAO R 5. AANORE RE NPT b¥€pg e

natri urfgrteioc F’Eti del,1t suqng as Cysio- Wg§26 of “hBNP Slg_g?:m\iz}\ﬁlE ch ds?l,ﬂé)er 5?1813

Cys26 ares &?ﬁ‘% BB PGPS YEorda resifs e yeplarsd b a@lueriap A | n

some cases, the loop may include substitutions, deletions, and/or

i nsertildlls &faddiiprio thegforiegdnedindlberd wige arietpot dnalogratitabe fSramei MRS entBA have

long asesueltisddastht bt kP RSmpRah 81H.00S ]43}%{ ued iof%efs?t, h DS i it Usciosure of
which is incorporated herein by reference, describes a peptide having natriuretic activity of the formuta R'-
Cys-Phe-Gly-Arg-Lys-Met-Asp-Arg-Tie-Ser-Ser-Ser-Ser-Gly-Leu-Gly-Cys-R? wherein R! is selected from
(H); Gly-; Ser-Gly-; Gly-Ser-Gly-; Gin-Gly-Ser-Gly-; Vai-GIn-Gly-Ser-Gly-; Met-Val-Gln-Gly-Ser-Gly-;
Lys-Met-Val-Gln-Gly-Ser-Gly~;  Pro-Lys-Met-Val-Gin-Gly-Ser-Gly; Ser-Pro-Lys-Met-Val-GIn-Gly-Ser-

35  Glys and R’-Ser-Pro-Lys-Met-Val-GIn-Gly-Ser-Gly- wherein R® is the 102 amino acid sequence of

1
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5 elimnate the activity of the native sequences. Exanples of such

aI tered | oop sequences can be found in Schoenfelda et al.,
"Mutations in B-type natriuretic peptide nediati ng receptor-A

sel ectivj

of whic D%l?sfonisrllggrﬁr? BHFZ]%% Céte%%ra(ggeg'%% 8‘%@%‘5@ reo(f:igrécr ﬁo@tﬁ)’varmldﬁ r(‘J“ere“’
BNP t hatthqppediing mow pgl thyi mefifiine mowm"a@fue ondprepdengglove ciipt GHACAo( NPRLAY Lys-
conpar edva; OL)Fs%ﬁQ&LQrLyQV@N,PJR-@ Lys('\keh Seu-DAUGRT 18- \/é?éeu%é A@QQJSU th amldes
Patent 6 g\%‘g&?{) H exanple, the natriurétic [oop may iInc ude
native P AV Hﬁ“’(? ‘@’“@rmW%hE’S?fser vative substitutions which do
not elimnate the natriuretic activity of the |loop, e.g., in sone
cases t Hall | &) Paieht 4HeA/3t ismed Echmencs 1690, tiliecentiat diselosiro opwhieh §. incotpoeated

t | fre C itable for in the
st 1t (e 9 BENG o AGNE Kkt bl rfpgetable o188 p HGAREE @b S
removi ngs & SEPhGPLY i ks Mt r‘\&éAltgH}ﬁtsefc?@’é%ef ?RBtGlbéPeP Ffaséybyd Ile'gi’xtgaﬁrg His-OH,

act i vi t Ywheteh 30R &1L, BrRIQEE®@AL or H-Be-PREDEIMEE VaeRIR GRGsH-B6). udes t he
Cysm Cys26 | oop of hBNP in which Lysl4 is replaced with Gy or Arg

I n anot dj th s altered

or del egzég Ej%%‘?& %%539 3 5 ue%tl%g a%t F .”99615 i e"%re {SCFEUI? BP“’ oy incorporated
anal Bgs hefeint lh'ere @p«re\)éesprei@psthmtrwnm medeawalngstsextabierfarl use tuathle pegseit dvengion,
C— t erni nﬁdmdirgl km:y&%élcg%%h?gzﬁﬁhis AQ% néléfyl.s\éﬁLéﬁ%fe{ & rL%E'Cﬁ:y BPF (Qﬁée the 2

. 9., hBNPI and | S are single am™o acids or
peptl de SYTHYE 2 onfgse ?Flml%b@n% BTYBE;?QP&F‘“S%‘EHWA P%er 1Ghy-gBtE dengise ghsn-Val-
the tai IméI A@yrgtmmﬂemmbsnuﬁqu@fng dealsemapmmgmﬁ/@m LN@WaH«LQﬂ;&ngH
am no aci I t he 0
subst it utT, 3}/}% Fleotr ons. & ‘cAﬁg " nSer e'glx‘ere%cfeiﬂot i %‘Wﬁ“ﬁgg ?ﬁ?@*"“ use in
benefs cﬁéﬂ%@b&cﬁmnﬁn B1089 12669, pubilished Deremere s 4889, | N one enbodi nent t he
tail or tails are based on native sequences, but truncated by one or
nore anmimo AacCtudier sdt@f na@HadHp lpentidd HRIoDE SuRdblB rdlse Indhd presshtenve PR IEMREoribed in
Y, °5! G Sl AR50 B Mg SERTRELD Bo e Bt i s
one or rppporaley derepdiydefesndes Thisplublieitbnwietchibea aGeptide havggnati@sétid uetivity of the
S 2 LSRR 48]yt WORNRE SSERG 1 TBY P3RSl 8L S LA
f or eloi HAY-RENE vdegiehtis seifsisd diom thingowr copstias ofy @01 Ebmdire S sAsp/ézm/@déar-
Wi E h a @tiy QFg/B;?/Gﬁrl’ gsprLgs/G@L&r-GﬁxNaM&mP SA@IHﬁlJG%fp@ /L%aﬁbgylsmwlmtaméwm-
natriuregli [
and ei t AP PBROP A RS BGBItAG: OB B T B Bre O SHePe: Lyl
resi duedr haMet-MaﬁJa&eﬂﬂiwﬂﬁhﬂ%am@lyeﬂer-am Arg. [a#4ko-Lys-Buithet-MertVd-arg/Hie/Gln-
f or egoi ng /%99&319%&6& 990 YR TdsEhny oochxdasQ@lﬂ%g%f SPELARNBAERE Y3l fr bl

i nrventl on ave escri be or ex
5,114, 92%in skrsun NP 99 a cpgggsite ttwo’érﬂ i €0d), 3B Pogn NERSf whepgi RhardsR” are

i n;:or porlﬂfeﬁﬁﬂddﬁﬁf River dmy1 @@ﬁgllﬁrcﬂs@qeﬂ. CXR EUsh/DRS ASIRENLE; dSyDAW N Peu; Asn/Lys-Val-
natriur ac e

Oys. Phe e praA Y e ABARTE PR BeT e Bair Ao el s oo e el

2 wher eiNR'IR) the&ofswitemte ealvite thanif théformu@ iy R.-CBefhe-GlyyArg A@-yexsssp«ﬁnge;,Gly Ser-
dn-d 2] r e

Lys- Ne%ljé?ﬁerglﬁla Sey r- Ga& L gﬂc’? %gry f&}m?(%édqsg\g' ga%mi %g%}’
Ser - Pro-Lys- Met - VaI Adn-dy-Ser 35 d .

R3- S¥r - - Lydl fpathensst of @palcasyisydessapeddy §°‘°SV\H§?P§?WPHR§ ERO5428@5 Bllgipsughdipysmber

aci d seqyewer waich dds3ribes a fusion protein which comprises from N-terminal to C-terminal: a carrier protein
of about 10 to about 50 kDa which does not contain Glu residues or Asp-Gly sequences as a Staph V8§
cleavage site; a Staph V8 cleavage comprising a Glu residue or Asp-Gly sequence positioned at the C-

terminal of said carrier; and ; and a peptide not containing a Staph V8 cleavage site fused to said cleavage
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WO 2004/ 047871 PCT/ US2003/ 037996 positions 1-99 for the hunman

protein or a C-ternmnal portion thereof, and R2 is (G—l), NH2, NHR or
wherein the nodifying noiety' and the nodifying noiety" are

mdependet@t ierdiosr fudbrqydteid dhfbE) a Mlof FRRul 80 dr S aterl

Lys- Val - Hﬁﬂaﬁl LYS% %F%aLeu @ }%\r g; Lys- Vgll% Leu-ﬁeﬁ%éﬁéﬂsald ¥ né@lheusteoga"
ani des I—ﬁ% "?‘ﬁ’é“ di fying nmoiety") thereof. 5 [75] U.S.
Pat ent , 904, 763, |ssued February 2, 1990, the entire discl osure of
"which is Phco?‘ﬁ?ir“é‘f‘érﬁnc Pretidsiapalegy sttiteblefoe nesdn tha bsondessidibesdescrived in Daiichi’s

II’](;]I'\[/ (r:) i ulr gU:sc Paap@nﬁieataiﬂaﬁcpgsozsmmbb&léh@& oH?&—b{ '4”2609%119 T? 5‘§1c>sur§ of whigh is
‘Ser 'Ir'_l‘é"r’mp"c‘iqed IZS*}%“ %(39 %‘?\ﬁ&f‘@t‘@‘i'jc’%?‘f@”g?sgﬁ Pli)@wimcally \%Pféfﬁ @PImpemiesXﬂyS-Phe-Gly-
H Q- Se&rg@yy-Met—ésp HESEFSGW@—SMF-NEtL-BVﬂlY-@SHJYQWT1%3@-’53’@1\?-}11& O8] [wiere: B

Pat ent o 8Os Airial SPHRETR RN AT 2 ol 90 %& aMe-Sals gglpgggzgy_o

whi ch is\incorporate heréi'n by ref

natri urihb qept de anal og%s sui tabl e for use in the present
i nvent i ] ?..gra T8 ﬁbch substitutions, the hydropathic index of amino acids can be considered. The

X- Cys- thp@ayee‘mf the Ay drefaeiit- RS- a0 Grdkt B c@f&hx@%ﬁt‘eﬁ@lﬂ&e %foglgﬁ)ﬁc’t ?1[6 i pcé}{t
- Y ( Werlggén:%@ )&\gmdg&&%&? f&QheeS aﬁgls %Eciﬁ%%ﬁg%tstﬁ/e %ﬁle\sy;{ir];f;athxc character of tffpamfno a%d

means H or
Leu- Ar g- CP@tgb“F%ﬁr’fO @:FISﬁwmn’-stractturteiﬁhd\regﬂt&n@elmptxdeAsmcﬁfﬂIturhﬁbﬁnésr Qe mm@ﬂ of

- Asn- Va'thd—;@ble:ﬁ\%h Ghibr molASIRs Yaly a!nﬁ'r’r& ag_| hgs.rbee gn?é Et}ro éﬂ}g md{)gson%lbams of its

salt thg?/cgT y\c;\%ger set of analo suita of "usB™R

PUbl i catVGRPIRECNBS o8 Shargsishttics H%e@“ﬁ)é%e?ﬁb’é‘?cmréﬁ‘* O 8Gine [(7473); Rucine (+3.8);

furt he{ pb@iylalm‘unﬂa{zﬂ}) uysedideCyiapt dp nﬁmﬁhﬁgﬁl@w[ataﬁiﬁé fo8§)r !yb‘iﬁ@?\%@ {hhegnme(

presen Y at en i C

20038510318 5%%6! Bk BRsh g ‘1@3“’%@%’ rreige & OF stiding 6P gk aheape (3.5);

which i ¢ UtaFW@dﬁédr%maédte k@ o Biaspatagingsi3eh;diye €3.9) hndsArp t@blsp Cﬁ:i Wilinbe understood by

deSC“ b@ﬁ) é‘slﬂ%ﬂtlh% ahﬁ\é <& e Sibs er, aming-acids ha

0o dse g?g ELrﬂng %@EJ k/&é& _éah% %\&; htﬁeﬁ %{%Ih I\/'B? cGa é éélym%é\rsmia_:gar

u/ Ser sy ?ﬁaﬁy‘%L Votrorr 9“%91:! Iqt mm@mﬁdemthusgnllgetn@w@uﬂctmoma lstil obtain a

%\ r 0;.12@' c Zlg%bgsallftxgtlmfaﬂy édd)valektl p}oiypepﬁ@ar § riyrking AN dn¥izdsn¥ safitutidd #amino acids
Fg/opl Shtds ef ar

Met /' Val - Af Sl’ﬁﬁ‘%@%@? E%f”&*x Okgaph ey I, rofipie NP Whlily aypvithin £1 of cach other

Arg/ Hi s prgafﬁt@&aply Ex;;zg,rr@y yndgéqse @tlyn $0.5 of each other are even more particularly preferred.
Lys-Thr/ Met-Met/Val - Arg/ H s/ A n- Asp/ Lys/ A y-Ser-G@y-; Pro-Lys-

Thr/ Met st ak isAtsguhllefstdol ir ths ‘hé{t&éeqws'tlﬁﬁfm e ¢ ammo acxds can be made effectlve on
Ser - Pr Ot&é%?sis g}rhy%t li\é?t/ﬂéﬁte 4H %é(g i II?J/ Lysf Sy dﬂ ay

10 to 109-am no 8Bt Phrd T Ao Grelothrs ¢ r‘@t&% ’§é‘?$9@ﬁfé‘éd flfﬁ?m in its
pOr Ci neentigesy, G@_cpwdqe thﬁt theu igeeateBNEGal @Ver@eCl@ﬂﬁﬁiﬁhdit@ dfh:el’pﬁﬁeﬁn EBZ dv%nédq?!) ithe
NH2, 3 Orhyléugpﬁlm%j?ﬁseddﬁcgt ax@ﬂt?:ii_c%s c%{&getwk n\/gﬁ]\?eﬁl Ei\g%tg r#@ex%m%lfe q_«g% }(s Jétaaled

this case, 1-
Asn/ Ly s’“Va? Patprt .55, - %ﬁﬂl‘?%lvﬂﬂoph_w Palgps Mg btey gsmgned to amino acid residues: Arg

Asn/ Ly seYey; {bze(iﬁ AY; @spAFigé @%@'J}/)r é]lﬂ'ar%ate @’3 Ot:b?) %Qﬁ% 3§ %raglﬁe (JM% I:glvﬂamme

t her eof E%b Vi SO ng I.f the f

R - Oys- (ig%g ycmiﬁfa gbre@mﬁee& FPro'&p% {- Opr_lél)gexS;mgeg 0 5); histidine (-0.5); cysteine (-1.0);

Leu- Selrmaglym@em G yaly - 1R, leashet R.8)) ssobeﬁqmeS(ﬁrr&)nyosme R2.3¢; aﬁlﬁﬂ}ﬂaizﬁﬁxe (-2.5);

AsnaVal b8 URAlr g A / er set

des?:orl btglg |Hn écﬁbg\sgs Eéﬁdgﬁg)g%g}ﬁg%m% helgngg‘ ?éélgﬁm'fo a‘i"@?ﬂ%& SWB@@F#O%’F another

' 26, 1997VINgR| Whila dEEPPIYEsY ey ghd pilhplstieianbislbdicty coripiehs @sd fir pamicular, an

N-t er mimabndiegicehyt @Al poldpep@e! | G Moéhgﬁggs, the substitution of amino acids whose
hydrophilicity values are within =2 of each other is preferred, those which are within =1 of each other are

particularly preferred, and those within £0.5 of each other are even more particularly preferred.
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of about 1(6 to about 50 kDa whi ch does not contain A u resi or

Asp-dy sequences as a Staph V8 cleavage site; a Staph V8 cI eavage
conprising a GQu resi due or Asp Gly sequence positioned at the G

term'nal i X eptide no ning a Staph

V8 cl eav ge Z’?tO gﬂl egse dm”%oaaim s ”t’ogag' EI%TES Wbb?%lﬁ%f g@ﬂﬁ“ imilarity of the
| US2003/293P39@ sidsichain supkigresk, rfoxseamblef t]$lrdlmrqiphdilﬁtynh}ﬁxﬂﬂhlbchﬁysdﬁrgﬁ)|s;@fand the
about 8. lﬁe OE"eg{p%%; ﬁEstltuTB;% (P G tagn{o a§1|d§ﬁ’lat%§§ ge{ Lygjcﬁa&glﬁdew:ﬂmut 51 E,l rca.x}tipf élltel'mg the

N-termqj | eader of 6 to am no natr
pepti de %f%‘gﬁm@ﬁPfYQBP%YPFB%dBU%mFWaF% optherageing ehp@pieristies infp eonsideration are

descrsi beetlliknovsatoitiesd sisil inlhert di@treRle, R RkdipRtA R And\Oys; QQMQ%%&nMe serine

publi sh Jul 4 200 he enti i sclosure of which is
i ncorpo(r%g%?g% htamirc andap %W&@?J "’\[M‘ﬁ’gh‘"’“&é‘g‘z:’ﬁ?lﬁﬁgwa physi ol ogi caI ly

active poI ypeptl de X-Cys-Phe-Ay

Ar g- Lys-fBt - As 3l undestoghb by Bege-sled Bahe @, ylatheuhc@eyt:@(sguzs}l’)/aiabgzemme
rg-Arg arkdy Wﬂﬁ{ bihRcognized, g

HQy- Sgtf?@ lé )[ 5@/ ? ﬁ zed) p%{stf%l% @ﬁﬁheﬁg ?ec%du%gﬁ%dlwg[\t Jlol‘? !1%§1§%'ﬂs to tiasslcal
maki ng SURHC &EQ‘P?WE B mﬁtﬂi*?és ﬁwﬁﬁﬁﬂw@hqdﬁ@ remnbathAamta@scan

be considered. The inportance of the hydropathic am no acid index in
conf®rriddg i nt erMultiiBNP Briptdlogi ¢ function on a pol ypeptide 10 is

gener al I%ﬂunderstood inthe art. It is accepted that the relative

hydr opattfl c EFaBeE¥edE corpPouRbmantlsobeca dtipaptider tialing Gwp oromerh eatg weibmaiapyund

St ,r uct ungitsah seiqh@lcé’ @ﬁlﬂpfl@ﬂlﬁy lﬂﬂhdi’rlﬁ%p&brds%que% SddwdeR ﬂ;e%ﬁugﬁ% &oﬂ%ﬁu&dhﬁlt The
|nteract|on OJ f&?g”ﬁ |n W th o%her nmol ecul es. aci Sh

been assigned mai"lf} P EOTRYEK 2 GRfet ﬁ’éjob%igﬁné“’fb?eq‘i‘ef“é" at F’l‘%‘r FPRIsndsiof 9’3
and c hamgeurctivamame epmptund SFoa sxanple] Wvwedy df S:imieCand Qot(lihfting)and Wathdul 8miting the

(+4.2); Lani.ne, ste ne/
(12,5} STEHR Bl By o 238“%‘%5 PR lbate i b BB FETRPEGH esce
15 0.7) NPbeIr‘T“ﬁ‘Fé"[S(PﬂW’B‘?}m epdepiSopstemP)(-Egeipn, whyieosi ne (- 1. 3) proline
(-1.6); histidine (-3.2); glutamate (-3.5); glutamne (-3.5);
aspartate (-3.5); asparagigep (NSp®); Lys (-3.9); and Arg (-4. 5). As
w Il be understood by those skilled in the art, certain am no acids
can be substituted by othe having a simlar hydropathic
i ndex or score and still QSEI tﬁokg&ggiﬁ]ﬁj’peptl de with simlar

bi ol ogi cal activity, Le. stlll obtain a biological functionally
equi val ent pol ypepti de. | ik saiestR N hanges, the substitution of
am no acids 20 whose hydropathic indices are within 2 of each other
is pPeferred, those which @Bk \lictder-KP{Spader8Bl:h ot her are
particularly preferred, and those within 0.5 of each other are even
nore particularly preferrego [ §1ldel ESpécérI@é]SO understood in the art
that the substitution of |ike am no acids can be nmade effectively on
t he basis of hydrophilici U.S., Pat ent 54,101, the disclosure of
which is incorporated her eeé%] r{“e?dter[%pagﬁflimjb Ven%lﬁ?*ow des that the
greatest |ocal average hydrophilicity of a protein, as governed by
the 1( i hydrophilicity of[9ifs la@ie@%fﬂpmani\mbﬁamﬁm; correl etates
with a biological property of the protein. As detailed in U S

Pat ent mp54yiEkl, the foll ow ng hydrophilicity values have been
assigned to amno acid residues: Arg (+3.0); Lys (3.0); aspartate
(3.Q5 1); glutamate (3.0 f 1); serine (+0.3); asparagine (+0.2);

gl utam ne

93] nmay, forexamplebe 1,2,3,4,5,6,7,8, 9or 10;

[94] NP is a natriuretic peptide or natriuretic peptide analog;
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(+0.2); glycine (0); threonine (-0.4); proline (-0.5 1); alanine
. (-0.5); histidine (-0.5); cysteine (-1.0); nethionine (-1.3); valine
(-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-2.3);
pEelnlyI SI ani ne9§]- 2.Spjcer B34y, fcrrymam&hmrn(m@nﬂ)deaﬁge i Ste Lﬂ?d@ﬁtﬂ;ﬁﬁpéﬂmﬁy k de9S8on
skilled int ot her
having a si ni i %tffs Eicﬁg i &IP?O); avcé] mmal ﬁleﬂa%et ?ltflpregeﬁagg 'E‘F b5 "8} Y| g
equi val ent, amy b,qu @arlﬁeeram@ﬁof thgAVP qumbip@gﬂ@mrhg/creqwal\caxhjegat;on and improve

“pol ypept i de. sbmbrﬁy%hthgmmgﬁféde lﬁbﬁ zﬁédg%réeh%aig of ami no acids whose
hydrophilicity val ues are with f each ot er is preferred, those

which;are wt of each ot r are arl preferred and

‘t hose wit hi n [géLS olﬁac{?ffﬁfrn?ﬁﬁnp - a@@’@ﬁ 19i 253 SAupRce fagcplide (o--

;g \O/ID 280t4/ ?4581%%2&%/0%%%7 %9§plotL;§%Ld Bédé?‘rl}sler'eaéﬂo QﬂaaéftﬁeN%Hn{ﬁQs from
i d substit g r

of the anino é%ag nSIE%iStECH ?\ca{si&lrnbstl tue %?p ‘d‘%ér e>2 @ﬁ?il'r"de“abayby

hydr ophobi ci 2Ry QeGR4 E‘“P‘F@ﬁe (eridaprefeinass iGhel) arlddertdbmotmhasmémp -NY), improves
Exenpl ary SUBSIﬁﬂrﬁtsdEﬂcﬂﬁﬂ%ss(sis irPoxcre@dR g 1BCde 0 Fe 4. h@ﬁ-A@@@lyt@u)L Q‘%Cﬁ. ﬁrﬁpﬂgﬁgrably
W t hg)ut si gni { n%I lﬁ a\ﬂilf“ n he bi. ol ogr cal activit

pol ypept i de) “tHAt" t'd o nultipgRiizte Bt enpymatic o caeHsah tjeautear act eristics into
consideration are 5 well known to those skill in the art and include,
for exanple A7y akdersipsmayyfonexampl e asivelempar doalf o) anserdcidGequente a peptide (c.g.,
threoni ne; ghdd&e@@lgnd@&dsr&ﬁp&f)@c% N o pitikeh \éﬁi% BSsion- E%ﬁe&% BMhek dhe C~ erminus

i sol euci ne. [5831 undér.st ood bé ose S Int
natritretic Pept ?Oﬂlélg?t@“*gaSS‘StBRHD)’wéﬁ?atFOBg%f 8 P dpentisie ofs e@hﬁb@ﬂ’\é Aﬁaﬁfse@ly),
of r ecogni zedngpeps sotldilisy aidhe sdsBts ﬁrﬁ@cbrlaﬂldﬂlﬂ%ﬁa tha @l Ugl] g nﬂla—&plk}lﬁgtu A bRy

| assi ca as
sem I%synt het iL“nczyrrgri?Ohﬂgdls ge @ drsr%m% % Br?gte’lgr%aré’%mﬁ {(@5p)y; and Exténsion
Mul ti - BNP Peﬁwreé@b[}%}wﬁhémmermlﬁmmmd@ brorpotind dreyicaklsvape a
mul ti peptide having two or nore natriuretic conpound wunits in

sequence andpsept II_QEkatl- }nyy, Ed}@idd@!w& %Q%&pﬂ@@f&k@ﬂﬁﬁgsa Jaﬁtd/&&@tettﬂa%w or a pre-
natriuretic gonpound un re_lee?gr n’gﬁgun s _may_ al so optiona

conprising a & 5 and? 8 eté?‘f’é’f”ﬁﬁ ﬁﬂfé‘ﬁﬁrea fastmeqaf‘rrérf%rn Eﬁ‘two‘“éﬁ‘ﬂél\'“
of the nat rieoiet ptheqﬁtthEdmulcmmpﬁuMng Eiomiek anpigaion byid/wayssief sorsmapdiethe

and opot I'im ﬁamﬂ&?@d’é@n Jpﬂ%%réellme&ihrp%lnfr he 15 structure and/or for rruI a
of each nultipeptide ray, have ow ng structures: NP-[NP],,;

NP- [ Spacer - @15 Leader - %S acer-N

Leader - [ Spacier- NPT I ¥0 B s 10 am\‘r\ﬁekr"’é‘ FF@@T thrjpes§isgsy purificpigg)of the multipeptide or
NP- [ Spacer - Nisist s¢hgbility ofl tirargheipeghBy in MRt asm20d et nelii@ader - NP [ Spacer NP] ~

[ 89] Leader-[Spacer-NP],,; [90]_ Leader-[ Spacer-NP], - Ext ensi on; [91]

Leader - NP- [ Spgy; € MelohobathGR SRy is Arg-Arg-Asp-Ala-Glu-Asp-Pro-Arg, Leader is Glu-Gly-Asp-
{f‘ﬁ Arg-Arg, and Extension is (His)-Glu-Gly-Asp-Arg-Arg. In this embodiment, the NP can be

25 released using a trypsin and carboxypeptidse B enzyme cocktail.
[i01] In one embodiment, Spacer is Arg-Arg-Asp-Ala-Glu-Asp-Arg-Arg, Leader is Glu-Gly-
Asp-Arg-Arg, Extension is (His);-AAA-Glu-Gly-Asp-Arg-Arg, where AAA is an amino acid

sequence from 3 to 40 amino acid residue in length, preferably 3-15. In this embodiment, the NP

can be released using a trypsin and carboxypeptidse B enzyrme cocktail.

30 [102] In another embodiment, Spacer is Arg-Gly-Asp-Ala-Glu-Asp-Pro-Arg, Leader is Glu-Gly-
Asp-Pro-Arg, and Extension is (His)s-Glu-Gly-Asp-Pro-Arg. In this embodiment, the NP can be

released using a thrombine and Carboxypeptidse B enzyme cocltail.
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[92] where 25 [93] n may, for exanple be 1, 2, 3, 4, 5, 6, 7, 8, 9 or
10; [94] NP is a natriuretic peptide or natriuretic peptide anal og;
16 WD 2004/ 047871 PCT/ US2003/ 037996 [95] Spacer may, for exanple, be

an enzyne cl eABROR ®bthe eamﬁxeénatypycea@ AANZYRy oA AdAL. !f\@dero%r% %&d&@& Glu-
iS not prese hem cal_cle vage site preferabl

not present %ﬁf’ kﬁﬁ }N%m a’?‘?ay\teﬂf gER FrE R tRrATP R & It s E’Nbo%ff‘efﬁ H’ée NP can
mul ti pepti de belgiersadusbtgerirombincod paigaypeprdsan endympeeiel. sol ubility of
the nultipeptide in cytoplasmor cell medium 5 96 Leader may for

exanpl e be , loﬁﬁgin%n&m%deger@nSp%H nsOM?t%éii I%E&W%nﬁgthl\fl& :aaﬁ ex%nsf on is (His)-

| eader pepti M mgn& or rotein, and

sel ected to o ﬁ&@’ ﬁﬂ?lecrﬁmdéw@gapméﬁo 40aasr§1iwsatc@ rpsaiﬂuesmlength
pur i f | cat r onTodis bebddihent, the PPicttfbedeged usipftkBy) 6 | a- Aspd y- G u

cI eavabl e by enzyne cocktail: V8 protease (endoproteinase G u-C) and

" endopr ot ei ngg (I%Saﬂot%% e 5ngn9\§§\?cer %%sbj %s;:! Alax} u}? R/ Be%ld?a_fSSI FaltAssP ly-Glu, and

excretion f rom he cel
preferably ?G‘B‘E?loédﬁléié‘ﬁ)e*qfar@mqlm@um Iﬂlftuﬁ pebtdlndﬂne thpy N any Peatelegsed using a V8

cheni cal cl epnage (enliShfteiRsd em@)gﬁa éﬁ@éﬁ&éﬁh&ﬁ%@@k@m@e a single anino
acid, an amno acid sequence pept| (e.qg., leader peptide or

o oo i o ey e el s
mul ti pept i deEgtensign is f&})@%@pﬁﬁpﬁlﬂ yInGhig Jembodimgnt, obeeSP sal biielehdey vsing a V8

and’ or _assi Shisihd BUGFELIAORIM FAENERL 181 grah 2 ASP- G y- G u
-cl eavabl e by 15 enzyme cocktarl:". Vg pr ot ease. (‘en opr ot ei nase

G u-0 andeng@ﬂolt é rF s% Extensign _is preferably

ol oavabl .11 U He T FERSE b ShiFech Ayt <o 1AL AP (o i feteminus
[ 98] Leader wralExtehgon ie Ganfly-Asp-BRa(His)sGon atherp @ tO0-ehkenik© is lﬁlmsmmgi fasich@hrtner,
to excrete t .nre-. e eguence .or, a eade eqguence.
bef ol)rge or af%}g?ﬁgﬁ) ][%[;lftg)srlloFﬂ Otfilﬁle‘r%ﬁgkg o?s“el F: LIS pieod aé’ﬁ’é%%'a I\elp{efoglr“%le @Itﬁm
of NP of thee‘ﬁliﬁ’plffieﬁteﬁ? Naéafbh?rf‘?l?i’gedcﬁlem U&Proe‘@nj(qygmqtmﬁsaﬁw@rm HEE NB{Glu, a

sol ubility ofovkin@ and@z.mul ti peptide in cytoplasmor cell nedium and
[ 99] Extension may for exanple, be a peptide that assists in

urification ti si.st. sql ubi li
Pt pept | de T1oloy i HhBERng p e s EHR 1580 F - Brimeesion is
Spacer is Ar @*%@lﬂﬁéaﬁ)&i @lu Gy hgreAbp-Rrmingy ig linkkdaithes fusien @rtuerGnyapphsypiate fusion
Ar g-»4r g, andprgféﬁle\mﬁblpﬁn' for e(xlcdhsﬁé o ge&ba?e ¥1aﬁﬁ90ﬁ§£e 2 s ehﬂo%xlﬂkrﬁ the NP can be

enbodi nent, the NP can rel eased using sin
car boxypept i ﬁ?@seﬁuséﬁi’y\@é’"&??é%?‘gwmm{“%ﬁ“' Fxio Bﬁ‘él‘@’r@mm’@hi‘? amingeer is
Arg- Arg- Asp- Al a- d u- Asp-Arg-Arg, Leader is Qu-Gy-

[109] In another embodiment, Spacer is Glu-Glu, Leader is Glu-Gly-Asp-Ala at the C-terminal

! and the Extension is Glu-Gly-Asp-Ala-(His)-Glu, and the C-terminus is linked with a fusion
partner, an appropriate fusion protein. In this embodiment, the NP can be 'released using a V8

25 protease (endoproteinase Glu-C) to yield NP-Gly, a novel NP analog.

[110] In another embodiment, Spacer is Glu-Glu, Leader is Ala-Asp-Gly-Glu and Extension is
Glu-(His)s-Ala-Asp-Gly-Glu where the N-terminus is linked with a fusion partner, an appropriate
fusion protein. In this embodiment, the NP can be released using a V8 protease (endoproteinase Glu-
C) to yield NP-Glu, a novel NP analog.
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Asp- Arg-Arg, Extension is (Hi s)6-AAA-G u-G y-Asp-Arg-Arg, where AAA
is an amno acid sequence from3 to 40 amno acid residue in |ength,
preferably 3-15. In this enbodinent, the NP can be released using a
trypsin & caddixypdpididse B enzyne cocktail. 30 [102] In another
enbodi ment, Spacer is Arg-Qd y-Asp-A a-d u-Asp-Pro-Arg, Leader is
G u- G y- [Adp- Blogifyipgymoigtind amx meieiésis dimt rdifHhs )8 @tis-Ginyeuds DsuBl B ABYP peflide

tCQ_Ir E O)e(;TBerhﬁﬁﬂd ;and peoviE tﬁ'eaggbgﬁ?uaﬂdr\%higél\%% 2 %50%7%%%{%5@ hd&in2 r}%r example, the

tidse B en
PCT/ U820(5‘§]fi BRIy 4 %?“Cf’ e dife phiseradaiproefi fhfe!wtﬁure@pa@moumdsm various environments
Al a- Asg- Gluyh Asie G teecChnioAss-bRoBtrAIng, subeifd &s éfshe(aamreﬁi Sonfpeid Y &gAEeQ in the

and Exte S Pr.o- Ar i,.s enbodi nent,

NP can eh?g‘? E"z‘é‘(e‘gg"u‘)s"?’r‘]&‘? dig#%ﬁsf) o 8%1?’ g@&%e% %S‘éﬁﬁz‘*yﬁ@mem
cockt ai | Pfe[f‘fll@‘il]moldﬁylﬁmohew @eitodi whith perBitatbe mattigetietonlging dge}ag}@er tdl Stain a
Met - Met, dRRgeuBd$ E‘iéﬁiﬁ&nﬂ p%rcér!_ggé)nethe éolé@bﬁa‘l'% ty%ﬁie%\@ na?nurﬁﬂcrc]%r?;ﬁmndy In

am no acid sequence rom 3 am no aC| residues I'n
this enbggl ment , e E‘g E@ E re eased using CNBr. LlOS] | n anot her
embodi meRt;! Spac &S RahtikehStag 'B‘J’é“}}’b@%a“i‘e’aed@?g“iaé HIVEY Asp- GI y GI u

and (fxt ﬁrf 5) the!'esare(hkn@ogv@l) axe'sb‘ﬁ@ AN a?acﬂ di to 913 Inﬁggggr%jchn%o f%md e natrmretzc

can be rel eased usin
endopr ot E1mPaYE CA@bgaNS dererbsil Ihefeﬂl @m{ :moﬁ@?y tﬂerstabuhm folbiliorivaiti befvbical SERTLES the

a aﬁ)erﬁx ekild, co T sHophi r o c mers
ISH|s)u Aberhatribils Ilnﬁ‘fﬁEi@rEkaﬁlpi%lsﬁi &P H yhﬁ#ﬁg@%g CE%ED z%_ngzlrﬂévh“? oLy

HASD: @é In this enmbodi ment

usi ng a ?/Fé) goﬁ‘?ést élgofiﬁgﬁcﬂ‘@ﬁ?‘ﬁf@%&%’% u-C) to yield N>-Gu, a novel
NP anal o [ 107] I n another enbodi nent, Spacer is du-Qdu, Leader is
Au-dy- l%é%i Albg mtymhe(ocsinoetprrrbhaimso!igamds)ﬁm emfido wehls or degradable linkages in their

G u- G y- ReRoidsakdd &Lﬁﬂﬁth& poMARY Bnd §l cofs grmugieu%d}o?yu V\% gaiyl\@: mﬁa%es such as

fusion partn [ 15 an appropriate fTusion
exanpl e, 2§ide EPadidasrRoRmeacsieRcbaetead te like winn!r aje enm@mmrwdrome TR allows

can be rtb¢ ealsleds mbﬂgie@eﬂ/&lt@ﬂ@ieea:ﬁ)&ciﬁﬂﬂ %Qﬁeﬂ@seﬂ ?I‘e§}>f LRh Bb'oﬁllngrs are

NP- G 8 nbodi S
o u-a b, AR BT e Mooy Sl e B 1 e

(Hi s) 6- AIa Asp-Qy Gu vvhere the N-termnus is linked with a fusion
part ner ,[14} é?ﬁ?fF%th‘i‘Véthéfdl‘PE]@ifeﬁmpwlﬁr wddippphiligtriotymers aind ofigwmem eans@ibed in
be ctoeawadaé&taﬂlbaloent eroki nase. In this enbodi nent, the NP can be

rel eased using a V8 protease (endoproteinase G u- C) to yield NP-Ad u,

a novel anal og. |.n..anot her enbodi nent, Spacer is Ju-du,
Leader |E§PG u- Oﬁ}d,&s%holgﬂlm lmt' the C-term nal and the Extension is

GQu-dy {'Pﬁﬂ) %@ﬁ}@lﬂp&)@m@eﬁmﬂ?%@v&ﬂ% lgidltog'ﬁlm rﬁ'd‘i'&;eé EF v!rtl @gﬁ%er\r,\r%gch byathos% skilled

fusion | rtner, an ap rrate ftusi
t he NP d% e ipdyding gﬁ Iﬁ?g Fﬁ@edatov,g)lyalkylene g!ycol moleties other hydrophilic polymers, sugar

moieties, polysorbate moieties, and combinations thereof,

25 82.2.1 Polyalkylene Glycol Moicties

[116] Polyalkylene glycols are compounds with repeat alkylene glycol units. In some embodiments, the
units are all identical (e.g., polyethylene glycol or polypropylene glycol). In other ernbodiments, the
alkylene units are different (e.g., polyethylene-co-propylene glycol, or PLURONICS®). The polymers can
be random copolymers (for example, where ethylene oxide and propylene oxide are co-polymerized) or

30 branched or graﬁ copolymers.

[117] Polyethylene glycol, or PEG, is a preferred polyalkylene glycol, and is useful in biological
applications because it has highly desirable properties and is generally regarded as safe (GRAS) by the Food
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25 protease (endoproteinase Qu-C) to yield NP-A u, a novel NP
anal og. [110] In another enbodi ment, Spacer is GQu-Gu, Leader is
Al a-Asp-dy-Gu and Extension is du-(H s)6-A a-Asp-Ay-Gdu where

fusion pe@f & Pore! NpEQ! éC% ?sdkog?ﬂ s’ 03 Ie?sNel @u%f% or w ea}—s e1sdc Sgdn %&'@&g on

prot ease (endoproteil na
18 WD 20® @awt)ﬂwwmgmwg%& hyslroz'tmlmswﬁ rPgd Mm@tlx e@idkit1AHG is also

Modi fyi ngcsmRiaBE, @ @@@af@@&eﬂs‘ﬁabt%dmaaﬁ iR EHe frbpdnfiin BRbhdM rp‘?éférféd %ﬁ@%&éﬂ%of

such .as a BNP ound provi de the conpound wt

desi red tlﬁr‘BﬁB‘i"?‘l g@”cgsa H‘E’g’gp e ﬁ’@?‘étf’ ﬁdeoffﬂrfmé’kt&ﬁﬁ?[@wmg H@*ge%’rﬁﬂ‘i"ﬂ‘ VA piger of
noi ety cdareashgipreferetdoe2-5@261008-36egrsadan,i »rs, afiot h@cﬂagl/rdmbbﬁﬁlbﬁs Qmmwsaﬂg
in vari ) ( the. @ tract, and/or the

bl oodst ?Aeégen%%gangﬂg%%g % ?’e‘ss?étc)gf?miaﬁsubr%‘t Biuretic conpound i s degraded
in the nodified formthan woul d be degraded in the absence of the
modi fyi nif Shoie JEG ey be moresisperesd et 2. previpugly dpserdtepd by dber spphegniady BtS: Bajent

are t hoss@pmfmmdaem%m 78 1N@d 8gT 3, 10 EbC ile P MR YNEDO € @] et liBcibQrek 6F a«luEh ke
ther peuti cal ant . per cent age, of the Di oI o) | cal activit
oY el rerd &

the Bar Akt PRAE AR AOITENY b PUTTEY PHRIC By W rarket. BY mono-
St abi l'i tdyperssglmbmha,nt tpat ﬂm]mrydkyiae(glyocgmﬂiaveéa:sﬁnglcnﬁcyecﬂl& yelgh? Jor  RRtiehatagow

numer ou ' '

oo e hEr BB DAl o0 AL ETEd 8 IR DA SISO

nmodi fy PHENEE dbihet ey fogrelee&alwdef Red capipgatsr myfedlen giiidl candidilitte yotbfrepriducible

par ent Hﬂ&}{eg;yirﬁmm;? goReund. Exanpl es include hydrophilic polymers or
Icp

ol i goners, anphlphl olynmers or oligoners, and |Ip0phI|IC

pol yjrer L vihe. po

ol i gge e I?j can incrude” \[/lv%e% o u8gr adyabq"il gfr Ouﬁﬁaeagr‘ste?nﬁn Ny e’f e bejng conjugated
backbondxsthe Eppingds aﬁfm eatriurdtie CCpmoyralD K{HedBEE cgh glspdllesn elkoxyiPEEI sudleas methoxy-PEG

hydr ol yidrGHeGY, WMRSLAP 'te?xnilrxﬁﬁgﬁgﬁactwel§ %h' a%x}r V\% t!wﬁh% theg!)t}f&%&n%g is % hydroxy}
carbonate, ester, carbamate and t ch are suscep ?

hydr ol y§ioup (st cogpleg;fsthe PW@rﬁmcyﬁﬁqugd)t 61‘ 15 6 8B 01 FEGSHFpyidien can in one
mol ecul amba&ﬁnxeghbe fepragned hsSR(- r@caommeis umfchsu@ﬂe@@thm&mi @ypecall ¥l Sy e dore

f 53,211 .t0 t

ropr Se oRbar ik ePkh Bl R tpie e i ok B Byl © afen
ol i gorrers! @p ée @@qudbfédmmpfe Zﬁthmrﬂe antlar gitirs. hEle umbed oPar@s Wyadn oty frdncthree
Moi et i es, 4 bk Jﬂﬁor@)ﬁﬁﬁ SRikk anr@ omh %nmydr% éﬂ'@ﬁp‘s géhsbeh:}fﬂﬁéagg tk kmainder of

noi eties as will be understood hose skil|l ed
i ncl udi A PHYEIGTRPIUPTor efberyise S%?twh&'w@ ﬁ@dlépas?'ew Otﬁiflb@fl?f\ﬁg PEG jnglade those
hydr ophidpicgenpalby WlﬁrmeuRl(gH{O Pmypatz @&icre PR @3t R r80dseitd €Sentralltbre such as

co ntﬁl narL&/sOtﬂ %ly%gglr an(a Z repr?sen% a group suchoals ¥al|)0l§¥lltheartlles sul ]é{;? t(()) lreaybfi:h%;[n%cglsactivation Siil!
another branched form, the pendant PEG, has reactive groups, such as carboxyls, along the PEG backbone
rather than, or in addition to, the end of the PEG chains. Forked PEG can be represented by the formula
PEG(-L.CHX3), is another form of branched PEG, where L is a linking group and X is an activated terminal
group. The term polyethylene glycol or PEG represents or includes all forms of linear or branched PEG, and

30 polyalkalene glycol or PEG includes all forms of linear or branched PEG.

8.2.2.2 Sugar Moieties

[120]  The natriuretic compounds described herein can include sugar moieties, as such as known by those
skilled in the art. In general, the sugar moiety is a carbohydrate product of at least one saccharose group.

Representative sugar moieties include, but are not limited to, glycerol moieties, mono-, di-, tri-, and
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[ 116] Pol yal kyl ene gl ycols are conpounds with repeat al kyl ene gl ycol

units.

I n sone enbodi nents, the wunits are all identical (e.g.,

pol yet hyl ene gl ycol or pol ypropyl ene glycol). In other enbodi nents,
the al kylﬁ@mcmmes,sanar;elyehcéﬁaﬂdaermch(e @rchei)cgh)&@éeﬂ)’&eﬁﬂ%e%d Q;B@W&h@ﬂ@ gums
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30

8.2.2.5 Other Hydrophilic Moieties

[123]  Other hydrophilic polymers can also be used. Examples include poly(oxyethylated polyols) such as
poly(oxyethylated glycerol), poly(oxyethylated sorbitol), and poly(oxyethylated glucose); poly(vinyl
alcohol) (“PVA™); dextran; carbohydrate-based polymers and the like. The polymers can be homopolymers

or random or block copolymers and terpolymers based on the monomers of the above polymers, straight

chain or branched.
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represented by the formula (CH3O PEG )PR-Z, where p equals 2 or 3, R

represents a central core such as 25 Lys or glycerol, and Z
represents a group such as carboxyl that is subject to ready chem cal
activati

hed. for 1 pen
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pendant u ub at the entir I

S L T YRR T TN
sal i ne vulliyhm@malsdalalmmm&tedbr admiededﬁllg'amp@yéwmt\’@en h$. Bdsobvehts 10 11,
a, a ter@efﬁ?#‘ﬁ? 1Qe17WF‘3€ %oéé}gon%?onﬁ Eldhy QQ%um%émme&al@hﬁ‘menes such as

pot yner Ttsé suf I ci ent i n aqueous, sol ut]j

se bdt ety @ﬁﬂgh?romm% BFHls %Wlwptyr %Drbtlunﬁlg‘ PR kel ogesyh e ety
POl YyIMer Spegitfehy1 2 fiexiietyIC B@{ld@@l foxapl @8d ieR6dyl) dempely srhdes alhgvinsigiearsidheas
groups aon either tq POl yer -

isopropyl, sec-butyl, rert- utyl “methylibutyl, tert-pentyl, 2-methyl-pentyl, 3-methylpentyl, 2-ethythexyl, 2-

propylpentyl; and unsaturated alky} moieties derived from the above saturated allkcy! moieties including, but

not limited to, vinyl, allyl, 1-butenyl, 2-butenyl, ethynyl, 1-propynyl, and 2-propynyl. In other
30 embodiments, the alkyl moiety is a lower alkyl moiety. In still other embodiments, the alkyl moiety is a C,
to C; lower alkyl moiety. In some embodiments, the modifying moiety specifically does not consist of an
alkyl moiety, or specifically does not consist of a lower alkyl moiety, or specifically does not consist of an

alkane moiety, or specifically does not consist of a Jower alkane moiety.
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20 backbone or the polyner sidechains, such as poly-L- Ly%CEUé‘QWHQFM

positively charged polyam no acids of natural or synthetic am no

" acids or mxtures of am no acids, including pol y(D-Lys),

pol y(ornit hi , ol y(Ar and (hi stidine), and nonpeptide
pol yam Rlﬁsﬁ?s i g#‘%@ g"ﬁ % ﬁro‘?t”ﬁ?”gﬂ’@g{ed or ﬁt?ﬁwa%*"wo% P/ PgrE &Ybstitprgfsyand such
(N- net h;shbsaminmo;aefmytbiabﬂ)e; ddosult Yntegr e etithyitheamdtnaa e syhthIsB)of the conjugates or eliminate

] Bg: gg ’a\‘lm%]eg! ng?g&l%galrctw@ %%%8%‘?%/%?\]_@&3{“%%?/ Ynge%errxl &qlgncgloriéL can o4t Ea%fy% oclzed with a
pol y( N é{prn%ﬁp%%@h@dp@plaﬁqe)functp@plﬂ NorNntgiferg hyHach subst:tuent may be optionaily

am ngmtsﬂﬁﬁﬂhﬁéh a4i) addRi8haY (nbh-Mrdthe:GieNybstinR AL NOAR LBAC F )k %’E@}enng” characterizes the
poly(eth enei m ne rs of quaternary am nes, such

pol y(N, N tu?rﬁ aﬁﬁ‘f’@ﬁ}}’%ﬁﬂ)’ﬁgg@% ALY T Eactiqnp gxrkied;g)formed in accordance w1th the process of this
pol y( metibwativhy | am dopr opyl tri net hyl ammoni um chl ori de), and nat ural
or synthetic polysaccharides such as chitosan. 8.2.2.5 O her

Hyd {j ophiyl Q‘al‘!ybdcﬁt rh&@ty efgay[ 2%]‘10\9 ig'tﬁ)f I’:L(h(y %%H&' 1['1&?(1“%0:'1&}! ro? s?rﬁﬂati@l s%\%rag:g or

use Exa | &s i ncl ude ate
pol y( oxy'BYRYAS: Eger oF 9@@5%1 1¥ fﬁtﬁ’l rw%ezg/ de Wﬂeﬁ‘é@ﬂ@@ﬁ%th@ ity ; amémety has at least
pol yfooxees, hydratdteatiol 605E€) In ol MibYdiRMits, tdlf ﬁﬂh&h InofetyR¥#, )3; 4 @%t’ir@@; 10, 11,

car bohy b d the |i e polyners can
honopolj%3>14 gfﬁfgﬁggﬁgE? 0%38%%5P$W§W§“and t er pol yners based on

t he nononers of the above polyners straight chain or branched. 21
WO 200411387 8 WherPtF /mySpasB moRFIeEn afyll pad, tigpengi dan de dymipkiesd ofith suiutledphige

addi ti ongkadal @ms r@mh 4 bude, am@; @aangtpoélﬁaaw &dthatqt caR Q¥ A2 R alnBEdutar
di functi_onal (acryl oy anrE%o i.ne)

pol y( Vi ﬁWBwaI*btP HEREsE me\gEend aspgyi iy rolps%% 3}% mf@m%ﬂ)ﬂmaﬁh%n%mmhc group
knowsd pdd prorene! with 4 frete@ing gangl cdpkigd bf iﬁfn@ pedraliie@pr sthaulse dig&dédi‘ﬁzdh]oywﬁh the
appar en ed artisan t hes

descr i b‘ié é&lpbeﬁr%%lgt &Eén tf]@ rﬁrotecgn%ggups%ﬁepmte te%%éémly%sz tc'glngugage ;a-g ressl%gt r@lgasse
of whi chithy pardnhwstsiuptie eanerdutideis Sicilitaleyg. r ef erence in t hei r entirety.

8. 2. 3 Bi oadhesi ve Pol yani onic Miieties [125] Certain hydrophilic

pol ynmer g2appear Alnspufane Madret i al |y useful bi oadhesive properties.
Exanpl es of such polyners are found, for exanple, in U S. Patent No.

6, 197, 34160} olnvahherawiinents,ghe raddifyii osisty padydeemsmpisipiitiameittngMeay idyxptsiacd
| )
ar 0;&8; r éﬁgroglgla aﬁ%%ﬁ:ﬁﬁfuy iR ﬂ%e)l bﬁé@éhgd hm}%}s ORGREI SErRARE gmtah%%por?rﬂé?s

al's conj ugat ed atriuretic conpoun

descri b&@t Repdi fwdw%}pﬁ af Jipgrhiie meﬁrm é’mﬁ'bP%ﬁrPér‘% the e o ohenseers and/or polymers,

car boxy kick ass&hight Ghn) BSndhfl, GEG5ERG R dr co}%ﬁ«lﬂ'ze
pol y(l acti de-co- glycollde) pol yanhydri and polyorthoesters are

al SO bi @"%g]h eﬁjle\ﬁedr op%lil(yg é) erts Er Shas omers cllélc% e%'anrll 1191{} con?ti nan%lss ofl ?e_{llglo}l%[e h%g%hc

natrlur tic rorn es Ina
degr adeandt M@Spp@bmme»@p@sct@maﬁrdbw i Guchciotmgrs o Y edmyTs @ma%lb'enqhkﬁem ﬂeest one

adhese ?e%étﬁ@%déu&n‘&l b6, 985 kA f[ét Qb H&%xhr ke, A GAPhiALLd] BrdoRfic acid,

delivery of the natriuretjc onpound’ conj ugat es
isocyanate epoxy, ester, and the like, whlch are often at the terminal end of the polymer. These reactive

functional groups can be used to attach a lipophilic linear or branched chain alkyl, alkenyl, alkynyl,
arylalkyl, or allcylaryl group, or a lipophilic polymer or oligomer, thereby increasing the lipophilicity of the

hydrophilic polymers or oligomers (and thereby rendering them generally amphiphilic).

30 [132] The lipophilic groups can, for example, be derived from mono- or di-carboxylic acids, or where
appropriate, reactive equivalents of carboxylic acids such as anhydrides or acid chlorides. Examples of
suitable precursors for the lipophilic groups are acetic acid, propionic acid, butyric acid, valeric acid,

isobutyric acid, trimethylacetic acid, caproic acid, caprylic acid, heptanoic acid, capric acid, pelargonic acid,

23



8.2.4 Liggbﬁwypéﬁﬁbieties [126] I n sone enbodi nents, thgcﬁgﬁPP$%ﬁ6m6
noi ety conprises a lipophilic noiety. The |ipophilic noiety may be
various |ipophilic noieties as wll be understood by those skilled in
the art including, but not limted to, alkyl noieties, alkenyl

noi et elsunceﬂcwyfﬁylstiwﬂétpﬁlélsﬂc agiflydteafipacet Pféﬂémc 20idy llignogsyic apihi ceiaficeastd, montanoic

alhklyl ar pd, %bt@eﬁ'tb %ld 1531@3115@;{; %ldaned]yMaﬁﬁé e8d, @Q@B@:B\txﬂﬁﬂo%ic, acal) Qinoleic acsd
chol ester

| hi |
O S ok et e Beokb B Pl R TR G P P R . Wl
or cyclacty, Inylg o0 Catyleoid, enBdwer fitg acig m&ﬁloeertf@tdn aRinb@ylictahid, mdthagtylicadid tmaleic
has ? t An%£ ride ldrthétjhfhghc %y&ﬂ?ié etergﬁ‘nlilﬂgyac% ngghtha a(g& giﬁigckzqaogﬂeﬁﬁ%ﬁ seﬁa&ﬁ:

al ky I near, sdturate at ur at

havi ng @ei-,Mekrydz@phtﬁahcanhyzlndekshexehydmpht@hc gnhyduifle, sugcinic agid alzlspoimkﬁn ggboxylic
16, 17,,48, 19 or 20 carbon atoms. Exanples include saturated, |inear
al kyl noieties such as 25 nethyl, ethyl, propyl butyI pentyl

hexyl , ty. oct na dec nde C

R oo s R L PR S o OGSk, 0980 L SER o ot
saturatedmnﬂﬂ@mmme@mmhwyhannheﬁm39rsﬂ®hma§wlmaﬁwmapybsmmé@dbu®?ﬁmnﬁmm
tertgzbu | y.

el hy Pt 3 i SRy SBa G aR T ot ero 2 etped
noi et i eabodreri ved fron1the above saturated al kyl nmoi eties including,
but not limted to, vinyl, allyl, 1-butenyl, 2-butenyl, ethynyl,

1- propyayh.i anHme@nqpmwﬁgNMmﬁwnher 30 enbodlnents the al kyl noiety
is a lower al kyl noiety. In still other enbodi nents, the al kyl noiety
is a C [13¢lo T8 mgilEing aloky| maydieet s}ralghtrprém@eén@wmrmml@y cqmipEising eef §Fi RRGE

moi et y ?tﬁ?g]ﬁ{ b lﬁé?ll:l]le}i pgf}glﬁylaﬁtglﬁ&r}ﬁ!ﬁl%s Qxfci/olaGne Rndeyd strq%hiﬂir)ﬁran%d substituted or
speci fical es not ‘consi st of a | ower  alky

spedff i Bugphs fua% 3y syetigt (HEMeYer.gh coaiAn ompagipraiS, f@?i}ﬁ'mé fnf’%e‘?e?‘:ff el ogs not
does notonGens kSl inoityl MM otiedr kialidinieRis, &hd/modiny\Go GG AdcOialG fbes not consist of
PCT/ US2003/ 037996 [ 1281 .The al k r s.can_ei [ 44D t.ut e

or subst! EUEEIMYh i; e PO P gg'u%g'l’ L{E‘een $PGR %Qﬁlm f :HH ﬁ&d&ezg% %
pr ef er abilyaligienhigycoligibnmts, hare peferble finint2Ho L aderst frvel tools. §9h?¢i%@§ﬂmly°‘ﬂ

the conjWAALES O GhdomRat @omﬂr't.?@?ﬂ'} OlTQthﬁﬁlmo?e@Esl M's&rﬂe %boﬁﬂ@nts are preferably
conjugates. Potentially interfering funct] gnal |t ubﬁ R?¥ i
bl o@Red o ric 20 mﬁwﬁé@fﬁhbh%of@% Bulg: @efe a@fefaelyrff@w&é? ﬁ*é OP atﬁfc?f Afiytmoicties
non- i nt g bRkHbE.alke®Ghoigiddst i t uent may be optionally 5 substituted

wi th additional non-interfering substituents. The term

"non-in i i ents as not adversely
affectih%ggﬁykggggfg%% gﬁgg%éﬁgg&ﬂbrﬁégpﬁﬁh%%cordance with the
process of this invention. The fatty
fatty acid noieties including natural
unsaturated, linear or branched fatty
enbodinents, the fatty acid noiety h

cid noiety may be various

r synthetic, saturated or

cid noieties. In sone

| east 10 2, 3, 4, or nore
carbon atons. In other enbodinents,®the fatty acid noiety has 2, 3,

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, or 24 carbon atexsrad,l29] en thepamai-Eying noiety is an
aryl ring, the ring can be functionalrzed wth a pgugh@ophilic

wherein each C is independently selected and is an alky] moiety having m carbons and m is from 1 to 20,

25  preferably 2 to 15, still more preferably 2 to 10; and each PAG is independently selected and is a
polyalkylene glycol moiety having n subunits and n is from 2 to 25, preferably 2 to 18, more preferably 2 to
16; each X is independently selected and is a linking moiety coupling PAG to C, and is preferably -C-, -0-,
-C(0)-, NH-, -NHC(O)-, or -C(O)NH-. With respect to Formulas [ and 11l and in some embodimenis the

Cm-X moiety is absent, and the PAGn moiety is terminated with an -OH moiety or an -OCH3 moiety. For
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functional group (such as OH, SH, or NHR ) that is positioned so that
it can react in an intramol ecular fashion with the carbamate noiety
and assist in its hydrolysis. In sone enbodi nents, the nucleophilic
ﬁr gupl 15 edagplprbé ﬁm edy v rﬁehhoay-fgrrﬂhmidr ﬂ;@ir(ﬁ&%ﬂiﬁﬁ@éﬁﬂjﬂ, 8av0ik Ii mj%a_gs, 6,7, ﬁ 9,

ydrol yz r,oLher r I Ivo, with the result belng that
when theﬁgggﬁég?iﬁbwéiﬁdgqﬁgaﬁggy%lgh%ed, hydrol ysis of the
conjugate, and resultant release of the parent natriuretic conpound,

i s facil HP%k e wilg bo appresiist ithghibe iolisamst ef Famulp 139 )itsqthanssprst efntho thivensint. s The
t he nodi bijgomer #BI & potida) LBeamaR, ANPRERMI hSoHIDhEk Yn ANRRYE RRLMEEIS will be
and 0 ol i goner.s re.a hlP?l iC. Thq&g are oftﬁn_blqck co- pol ynmers,
br anchedf€opoOr Yy Br o}aggﬁP %8@%&P§H§ s2n 5Pt ofi e MYEROhy dhoplispigromay be
and | i pophviflidc farokastplecss 2 pirha) aloeho! reasian atthveted oligomed ad mgoElsed ANGABFate
pol ymer sy; I ofat i ranc . Or af t. | yners
co-polyngggéHﬁgggf@%%@ﬁﬁgg?%%£?%€gNgb Qh%ﬁgm%%°%ﬁ%88ﬁ%§%”d%§%@?géﬂm““&
may i ncl Htel"esesitHza nassmes foa ypmple. Rapeed foimpdsphi | i ¢ and hydr ophi l i c

noi eti es described herein. Such polynmers or oligonmers typically
include at | east one 25 reacpive funchional group, for exanple,

hal o, hydroxyl, am ne, thiol,}isulfonictacid, rboxylic acid,

i socyanate, epoxy, ester, andlthe |ike i €-often at the

term nal end of the polynmers Th oredctiv functional groups can be
used to attach a lipophilic linear or branched chain al kyl, alkenyl,

al kynyl, arylal kyl, or alkylaryl group, or i pophilic polyner or

ol'i goner, thereby increasing the |ipophiliciYy of tFemlddfdrophilic

pol ymers or oligonmers (and thereby rendering them generally

anphihi | {18)]. Widtkidf haRf is HRpdnidd0PKuldote€ ar@liOaSy Cadlety HiBking@X@rAhSand BEis from 1

derived fr - Qr -carboxyl i cids, or e . ropriate, '
reactive tg%lq:; p\%%? rg?% gmo&’l’ (S:tgfrEl 0% l?é%e&a%%(?‘i *&g&gﬂ‘gﬁd\gggéﬁ%@%gﬁ Y §reckdiogl isa
chl or i desrobElalnysd shgolohoiety living blsebupitseod n ssdrom 7 to 25 tpnederdtipbp e e greftaplg 2

are acet i 18Ckds -G QRNANIeGohAGE HidepBHMT Cie@GH fd is kLT {oclﬁ,gtﬁzi. ably 1 to 13, more
i sobutyric aci trimethyl acetic ‘acid,” caproic acid, caprylic acid,

d
hept anoi PTHERHY | ih ot pigirably bia(Ca figtithbecapareripled thay Sheitgomgnef FoumgAl is itself an
PCTG US%O(B]!SE@BM@ éjnv}:rlﬁi_tlﬁ.i a hﬁﬁl:lgdmeﬂmfj)j Set prévid@) @y E\@gabﬁ] 4l &prﬁa‘i—hbdalc&ﬁl_egrajs Gn
aci d, beheni c .aci i gnoceri ¢, aci eratic acid, nontanoic cid,
i sost ear ihagg"g%fjgggﬁms%ﬁ%%%aﬁm AL GBS I%g&a&?ﬁﬁ CMREPY: o flf&]aagla’& syeh as
ri ci nol eilesulins celcitoninniokedérensamdvdh hornbrealeeni ¢ aci d, erucic acid, soybean
fatty acid, linseed fatty acid, dehydrated castor fatty acid, tal
oi | f at }38) aChdmodi®RGmeicky nfp hdexafiid vt U Rfh@uer fatty acid, safflower
fatty acid, acrylic acid, nethacrylic acid, naleic 5 anhydride,
ort hopht hali c anhydride, terephthalic acid, isophthalic acid, adipic

aci d, azelaic acid, sebacic acid;yjt;;ahydrophthalic anhydri de,

hexahydr opht hal i ¢ anhydri de, succi nilt aci dzand potyol efin carboxylic
acids. [133] The term nal |ipophilj & not be equival ent,
i.e., the resulting copolyners c include teimnal |ipophilic
groups that are the same or different. The |ipoghilic groups can be
derived fromnmore c_-x-pag, PAG-X-Cp,

{Formula III)

20 Wherein each C is independently selected and is an alkyl moiety having m carbons and m is from 1 to 20,
preferably 1 to 15, still more preferably 1 to 10; and each PAG is independently selected and is a
polyalkylene glycol moiety having n subunits and n is from 2 to 25, preferably 2 to 18, more preferably 2 to
16; each X is independently selected and is a linking moiety coupling PAG to C, and is preferably consisting
of -C-, -O-, -C(O)~, -NH-, -NHC(O)-, or -C(O)NH-; each o is independently selected and is from 1 to 15,

25
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cycl oal kyl, arylal kyl or alkylaryl group as defined above. 8.2.5.1
PEG Al kyl |Vbd| fying Mdieties [134] The nodifying noiety may be a

strai ght or branched polyneric noiety conprising one or nore

st r ai ght preferaldy &mcligdorp plefg@mbli Y ke enoggl pyed@iblynioh 61 it @8l @npireriatagnilet e oligomer of
rST:)r ai ghtFoQI‘R_IJOIPf i@ﬂ&ﬁg?%spgégpﬁhé 15\%‘1%8 gﬁe oh%é'neyﬂiﬁﬁ&%n%vg#? %& Q:!nﬁ%é asacarboxyllc
speci fi c%ildlo}"ascﬁﬁé%“""htéf{ oligomesi Bfithampestio Apreyles Hoil BL ?ﬂdelhépffier?“%{’q’\’é?ﬂts the Cm-X

enbodi Megadigy istabendvd rtrfem@g nﬁ&tyﬁl& &nﬁ&eelv;fnh aRldryméleg s MOOCEOASKS! Fof
an al kane rml et The al k e noi et|
Eacad Y

ebodh meRERPFAATAGE S BB Op P PR ERbdnt.fs5 Srioh
pr ef er abloy i1 f,nn3,24116, BO17, igleadr2g sdboaitmn 2 t o 15. The pol yal kyl ene

glycol  noieties in some enbodi nents conprise PEG The al kyl noieties
in some gggiody rm%éa@;eem@a @Iae{h@lahgﬁnépoﬁo&mz&nt@ uzé?f  arl Rp s mﬁé %@h&y The

from2 to 15, nore preferably from?2 carb

noi et i estliggpes ﬁ?‘eﬁreew%megs fof1exampde: R réwaesalcol[wlsef afrﬁfevmllsw%@nﬁeﬁsewsed
rray, f or wex@igte®ioldpaNS @tife@biipduads other than BNICRUKAPAIRAG cXora irtdrefond) bawth
) reliln each,£ C is independently selected and is an al kyl noiety

havi ﬁfg i WeEFHSs and inis from1l to 20, 25 preferably 2 to 15,

still nore preferably 2 to 10; and each PAG is independently selected
and is all4Qol Thaphaphaspaicy(chesslerisiss, sitcy aﬁa‘@ionlghqaﬂ'éh}mhﬂﬂe ch1hE conivegies aceprHing
2 10 25, 1oRmBERHAR o 118 pPe@cng-ﬁvenm & B Rfied Bhbystag iR nur;t&r oS mehokrs, the type

i 2{ dgfgp ggngh%réthso%aigﬁtcgam the n@x@of thelP%lél_pr; 1d%m et@% ar?dou "@?@PNEWEg%WT”t sHes ‘ghe

respect &actheinmsf ts PEGaadidd lidkageamlbd varisddieh mﬁftﬂ.ﬁd stifndng/of deesitivene BYdrolysis at

noi e n he PAGh noiety is termnated with an -COH
noi eb% o@’ygc’b'% 8&3%3‘“9?} * For 24 WD 2004/ 047871 PCT/ US2003/ 037996

exanpl e, the PAG maébe rret hoxy-term nated or hydroxy-term nated PEG
havi ng 1829 3, ZaitBorngngMoietges o 10, 11, 12, 13, 14, 15, 16, 17,

18, 19 o 0 .subuni ts a reC| ated t.hat
18 (19 14RO URAI L o e AR Ao 0 LR
be provi deidty rhayrbeeveamy|seifablasalafosaiop mobatiss al\ﬁlbhaolun@rstcag bahhcaesklwtledhe art

O | GOMe ndindol! nob i ARBESHAL £ ann@ﬁr&lh% QhicBSimals FORIMUR dodiing

itself an asp he 'nvention. The ol 1 gonmer may provi ded,
exangPe, meg‘fyancb'ﬂ@smalyfoamegfﬁewdhe nggiuggic %{PPNPQFWEG‘F Fsgﬁfmed inSAlg forrRy Inphese
used to GRALM@AL  he natriuretic compound conjugate is associated with a suitable pharmaceutically acceptable

counterion as will be understood by those skilled in the art including, but not limited to, negative ions such
as chlore, bromo, iodo, phosphate, acetate, carbonate, sulfate, tosylate, and mesylate, or positive ions such as

sodium, potassium, calcium, lithium, and ammonium.

25 [142] The modifying moiety can include any hydrophilic moieties, lipophilic moieties, amphiphilic
moieties, salt-forming moieties, and combinations thereof. In preferred embodiments, the modifying moiety
is selected from the group consisting of (CH,CH,0),CH; where pis 0, 1, 2,3,4,5,6, 7,8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19 or 20; (CH,),CHs where gis 0, 1,2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 or 20; CH,CH(OCH,CH,).OH whereris 0, 1,2,3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
30 or 20; C(CH;OH); CH(CH,OH),; C(CHs)s; CH(CHs),; CH,CHy(OCH,CH,).C(O)(CH,)CH; where s is 0, 1,
| 2,3,4,5,6,7,8,9,10,11,12, 13,14, 15,16, 17, 18, 19 or20and tis 0, 1,2,3,4,5,6,7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19 or 20; and (CH,CH,0),C(O)(CH,),CH; where yis 0, 1,2, 3,4, 5,6, 7, 8, 9, 10, 11,
12, 13, 14,15, 16,17, 18,19 0r20and zis 0, 1, 2,3, 4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,17, 1§, 19 or

20.
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bi ol ogi cally active conpounds, other than BNP, such as insulin,
calcitonin, interferons, growth hornones, etc. The nodifying noiety
may, for exanple, have a formula: O "K O PAG; X O (Fornula Il) 10
[ 137] WhgsEi r‘il‘he&Edfgoﬁg Eﬁmb@ﬂﬁﬂ%ﬂﬁ)@ﬁﬁh}l&tggﬂoﬁip&ﬁﬂi pal‘pdslek B ifdndad %Miustfm\l’eﬁﬁ”iﬁe
havi ng m t 1 o.to , Rre .
more prel ‘Cée?igg Y ih 1o EE tgse t%ﬁ‘ﬂasg%wgﬂ%@yiwgy‘i ﬁ%fesk rtﬁ/ Iavwé]g’feé‘t@‘éﬁt g qytable
is a pomvatiekﬁrecrmugiﬂ%m aqinisive partidvbay ifumgtionalgy bifth bft gossibld withirs the rbownd of e
25, pr efﬁl@ﬁ#@&l%oﬁuéaﬁon%chm% dREGES Eﬁmlﬁm\% heftegl ]ﬁ@:corainélys ch?t:onaﬁxf.oth_%ah be
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hydr%xy-fctrémﬁngé{l’@d#\ PE@enmag/ P ghe jslte @t  wigch tiztb najurefic mpjec@e isQnodified to include the
modifying group, the affinity that the BNP has for the receptor may be the same, or may be reduced. In

some embodiments, the natriuretic compound conjugates have less activity than the native, unconjugated
natriuretic compound conjugates, but retain improved characteristics relative to unconjugated natriuretic
compound conjugates, such as increased resistance fo proteolysis and plasma half life or ability to cross a
¢ 75  cell membrane. It is envisioned that reduced activity can be preferred, for example, when long term release

- of the natriuretic compound is desirable.

[146] In some embodiments, the natriuretic compound conjugates are monoconjugates. In other
embodiments, the natriuretic compound conjugates are multi-conjugates, such as di-conjugates, tri-
conjugates, tetra-conjugates, penta-conjugates and the like. The number of modifying moieties on the
30 natriuretic compound is [imited only by the number of conjugation sites on the natriuretic compound. In sti]l
other embodiments, the natriuretic compound conjugates of the present invention are a mixture of mono-
di-, tri, tetra, and/or penta-medifying moiety conjugates. For example, in some embodiments, the
bioclogically active natriuretic compound is hBNP, which includes within its 32 native amino acid sequence

includes four preferred conjugation sites, including the N-terminus, Lys", Lys' and Lys”. The work of the
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mcorporated herein by reference) clescrabes modifying moieties comprising hydrophilic and lipophilic

components in which the lipophilic components hydrolyze i vivo to yield a micropegylated conjugate.

[151] More than one modifying moiety (i.e., a plurality of modifying moietys) may be coupled to the
natriuretic compound. The modifying moieties in the plurality are preferably the same. However, it is to be
30 understood that the rnodifyiné moieties in the plurality may be different from one another, or, alternatively,
some of the modifying moieties in the plurality may be the same and some may be different. When a
plurality of modifying moieties are coupled to the natriuretic compound, it may be preferable to couple one

or more of the modifying moieties to the natrivretic compound with hydrolyzable bonds and couple one or
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within am n
3¢ Following such blocking, the substantially monodlspersed mixture of blocked natriuretic compounds may be

reacted with the substantially monodispersed mixture of activated modifying moieties to provide a mixture
of natriuretic compound conjugates having modifying moiety(s) coupled to one or more nucleophilic
residues and having blocking moieties coupled to other nucleophilic residues. After the conjugation

reaction, the natriuretic compound-modifying moiety conjugates may be de-blocked as will be understood
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[159] Pharmaceuntical compositions suitable for oral administration may be presented in discrete units,
such as capsules, cachets, lozenges, or tablets, each containing a predetermined amount of the prodrug; as &
powder or granules; as a selution or a suspension in an aqueous or non-agqueous liquid; or as an oil-in-water
30 or water-in-oil emulsion. Such formulations may be prepared by any suitable method of pharmacy that
includes the step of bringing into association the prodrug and a suitable carrier {which may contain one or
more accessory ingredients as noted above). In general, the pharmaceutical composition according to
embodiments of the present invention are prepared by uniformly and intimately admixing the prodrug with a

liquid or finely divided solid carrier, or both, and then, if necessary, shaping the resuiting mixture. For
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30 understood that the nodifying noieties in the plurality my be
- different fromone another, or, alternatively, sonme of the nodifying
noieties in the plurality may be the sane and sone nay be different.

When a pkaripil 4 taMetOrﬁay ﬁ@ﬂﬂeﬁayécﬂg cRpretihes n%l‘cﬁqg(é%blmie@ gr ér&uteb@ontammg the profdrug,

natriure it fer blet | e one or

t he nodi %%Hﬁgrr%&:ﬁg T8EYS acf;%%oryn‘&grf PIEPT‘E?B%‘;S% d“%hf’ HrePﬁﬁ?ﬂ'rbéSF?fﬁ!?iﬁF%% in
bonds and Sléfé bfﬂéﬁhﬁﬁéhmlxwﬂﬁn V\@e@ﬂbvmg/f@ﬂ: §8h 48 a poRET bl gER0BSIRI3EIPRixed with a
more of tigeresichyti iRk t C

non-hyr ol y7abl ¢ bond B OBl Bl "R ol g e
plurafit{®° P‘gﬁﬁaﬁfﬁ‘ﬂ?ﬂaaﬁf?ﬂ%ﬁ Rowderes Gpﬁ@uwhrpww@mﬂemnwﬁwn@rnmay be
hydr ol yzabl e, but have varying degrees of hydrolyzability such that,
for exgnﬂﬁ@ Rmenacguticub cempdsitibie suimhik fo)flﬂi]g:am@htelﬁﬂgeéi) a&}ﬁﬂxstihﬁox’lg &eiuad Yoazenges
renove r rol.ysis in the body an

one or né%v%ﬁg%%%&@&# hie gﬁlfo?e&%s%pus%‘; ué"gosei %9 &P’S}Ialg%cﬁ%k‘/éﬂd Raftg%i tpparising
nat ri ur ettr ErodBs{pGn gt base kgl P«wEiﬁém wdighyceriner soodg and k&2 The nodi fyi ng

noi ety maybe coupled to the natriuretic conpound at vari ous

nucl eophjibijc Rhesiactuesl carhpdsifiensdicti@dihd16l bitiolghentd Wl HObretebhiMinb&lod Qiitable for

nucl h X functions .and/or am no functions. Nucleophilic
hydr g§p| ﬁ;a%é&%& P%&imlgls%auo com;%rgu ﬁt&rile fagyeous An P}éaquaotus éré?cfl sc&ﬁ;@yxso?f e prodrug,

tyrosi neWIPIéBera@QOHS am@refmlm @@l Withahechidon of thain@hded m;plm}.y These baptidions may
]:):‘)fr rrgi_(grrﬁ)l_l'xftigr m—%}gt!lsaé{g'tﬂi’f&@ b@&g{ogﬁts Soiﬁtgs\%'{lgc“?&der%n Px%Pos: jon !SCQOI‘J[IC Wigl ﬂ]feoblood
coupl ed ¥deriHendrd ”te‘éP‘ﬁ'Fﬂdg“e@FS atnﬁ éon'qﬁl'éf—'@?sl S@rlbﬁv%e@emm@emi@e &pl}ﬂnﬂf@ ageﬂts and
pref er abthi;tkefaiﬂg BgenB. TBC QAhasiNond fiai Bs pr&exﬁed&ﬁ lﬂﬁlh&%é s Rinihe c&@z{?ﬂeﬁgf’& B3mple
[ 153], Ex &qpﬂ{ ary syntheses are de cri.b examples set forth

bel owi The r eet T ol Y6k B eclre in e grgeéf gréefjéﬁol?@fzﬁ‘p cpugitjog gequigigy gy the
m Xt ur esrdditiely ofrthp dterfly liguig/ c&mercﬁvnbx@!e,eedhx&cm@ratér-ﬂ:g-lrij@u&ﬁnmmmlately prior to use.
principl @\%pgﬁﬁeous]qﬁjeﬁ?&ﬂ'ERL@ons GO, ggl% ohspgla)aée &r%%re?rﬂo %Ostgn eglgzlfjeqn%!'gnalgs and -

of Lys nmmy be suppressed mal nt al ni ng the
sol Ut | or R ieite PRKioushf deﬁ‘gv@ed [F%%Tmmaéﬂ sttty satas, Serle pdmpogtidngomprising a
conpou anrmIg]lmglaﬁiﬁﬁsagaﬁérrﬁ)B} asepar o@;{itﬁﬁlar ﬁqﬁbdbelpﬁﬂld@(i efhe ‘ﬂ;o'd{uig b2 p?cgudeci Rlthe fonln of
cxer o [ B 15 LBy SPTREAD contbgat e 1 SRETS
whet her ferivea jigud sdnendsitiol eieille for snjatiomtheeof imdé & sutgdct.t The mﬁmdmatf@bn t@ﬁlcaﬁy

parti culghn R AHphibed FOR Hoat b Y i
utilizing vrarl ous technlé)ues asis\%ﬁa%{ @ﬁ %g%gé{ ﬁg%ghggrgdrg%ggré gtlaﬁlf &g
in the &FelplResHériaRyg: mnﬁlﬁ% ofrlsifying aseny whish is phisiplogiseliytacesnigblpyay Befsaiployed in
par ti culsafficie® quz!i@@tt& efbIGHHC the p8odrug8n Bh aqubdh® arridey DR sudnYiBeful e‘?ﬁuis‘fﬂﬁg agent is
N-tei'sm nys haLd BHNF nonoconj ugat e) nmay qbe determ ned and/or verified

ut{i 1 7zi Ag 3ar| Fechni ques as will be understood by those skil I ed

in-the art_incl ud| ng, but not limted to, sequence analysis, peptide
mappi ng,[163k| Brephapestien eqmppsitienschitshle v eopicalraglisatioe frribp st prefasily ket &y of
25 [ 155n 63€heRt! cr%{ ?oh@rﬁ pﬁé?@ gé[%ﬁ&"a@r@sog bf &8 @Hlel:shﬁnc!ﬂqils] L&l ﬁn((\ilude petroleum

conmpound or exanpl e, reactin natri uret
Cogounéd%tﬂa Weﬁlélﬁ?eeglmo& ﬁ’icﬂﬁls!r ‘gagﬁﬂéﬁ&al g@éxpperé,sand combinations of two or more
N-t ert - lteteokycar bonyl (t-BOC),

30 [163} Pharmaceutical compositions suitable for transdermal administration may be presented as discrete
patches adapted to remain in intimate contact with the epidermis of the recipient for a prolonged period of
time. Compositions suitable for transdermal administration may also be delivered by iontophoresis (see, for

example, Pharmaceutical Research 3 (6):318 (1986)) and typically take the form of an optionally buffered
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or N-(9-fluorenyl net hyl oxycarbonyl) (N-FMOC). This process may be
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limted a@’f‘)‘“ a&tﬁ?ﬁ“ﬁ‘u Sﬁ‘&“% hfg® '8‘@‘ At Qs & %Cialf éi‘i“f\{;‘?‘hFr t ‘Fr%@esé‘ or gypand the
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according to enbodi ments of the present invention include those
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aerosol ) Buccal’ (e.g., sub-lingual), vaginal, pafenteral (e.g.
subcut aHB8IRst VPR rPa AEEEICa PPl COBRIBITAY | admirgstesiag ttp cupgect n néed’ thereof a

i nt sapl eddicalPeff@ned hihaieal a natrivretic compound conjugate of the invention. The natriuretic
compound conjugate may be suitably administered by a variety of routes, including for example, parenteral
and enteral routes. Examples of preferred routes include oral, subcutaneous, sublingual, buccal, nasal,

intravenous and inframuscular.
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SU|tabIe t 9 q%rmgﬁ%yéng i nc]l udes the step_ of brlnglng |nto
associ at I'SH t lgre P od? 7“8 B tmiatian aud yepuliant siipiching ofdye keav repirtesieith
or nDreCEEcessory i ngredients as noted above). In general, the
pharmaceutical conposition according to enbodinments of the pr esent

i nventi opsgyr Wd@&cﬂﬁ%@x@e@\ﬂ%{d éﬂﬁhés%cme}»ﬁs %g&lﬂh }H%Eﬁé%;o%gﬁw ng the

prodrug with a |liquid or f|ne y di vi carrier, or both, and
then, if o ap| resulting mxture. For 30 WD
2004/047&%@ ﬁ%ﬁr é@ﬁﬁ% %h priractign plepldiat mgsle be prepared by

conpressin mol di ng a pomder or granul es containing the prodrug,
opt i dhal il waﬁmbﬁéuzﬁr— ippyees fercodsaorstion nighetirentiscduonpressed tabl ets
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liquid bilRdernsipiemin rempir hiackens (ARRE) crsnpibsrigtotesis tosheiptcaibded, fuinhibi e aterial
(sub-linguad) admi nistration include | ozenges conprising the prodrug
in a flavored base, usually sucrose and acacia or tragacanth; and

past o] i r.odr. in an i ert base such as gelatin
and B%ygzpﬁn%%%méu%gggeggﬁpm'“&@ﬂg‘mrfgi Eﬁd?ﬂ@@%d?ﬁ@ﬁ?m' Tt Byl
accor di ngatatorenbodi ments of the present invention suitable for 10
parenteral adm nistration conprise sterile aqueous and non-aqueous

i nj ecti qmag ohttated N felRfsmbARmNCRELM Bilate VI G REGRAr ations are
preferably isotonic with the blood of the intended recipient. These

0 ) eSO LA A BB Bl 5 e

sol utes ren
intendedhﬂéwﬂpWEﬁPmmﬁ@meous and non- aqueous sterile suspensi ons may
i ncl ude suspendi ng agents and thickening agents. The conpositions

nmay e Prepesdmbe e atihiaied 5. Qﬁnuﬂ?ﬂ: Edmp@%@oﬁ%{%@beﬂ GE §on31tie%d ﬁgtmjaﬁon to
15 seal%1 be stored in a freeze-dried

a oul es aqg Vltéﬁf ¥ ?
(1 yophi I'f zeg‘% B Grirep APhEOTRIE) P e cusigrfi s 9h thsr natrieeti treptidp dn its
| i qui d eemedifed forfhpthateix amphiepshs mbiusdie The oxbiarurdtio E:am;ﬁbr&i:dohj@ghtes of the mvenﬁon

i mredi ate@rlxl}ft ng{riim% zgng dHJ%B%C BISE%%FS %Px%n%rhl% gp%a!:’% Ie 1%¢e%§?g§%ﬁll &ou&ﬁgxe nlimmation

suspensi ons nay prepar om s ers
t abl et s obFodite 2ng wa:esgr@aﬁrougwop st dre durdty addkensrg| eith divrelicy ©UL pipksym

st ablse, sgbRhublt€ BRMRGSelid AhpeHIRbAiSIaRY ofthe invention are expected to possess vascular and
myocardial relaxant properties that are currently effected using vasodilators, calciim channel blockers, and
nitrates. The natriuretic compound conjugates of the invention are expected to inhibit the renin-angiotensin-
aldosterone system (RAAS) currently effected using ACE inhibitors and ARB’s. Moreover, the natriuretic
compound conjugates are expected to lack the negative effects and risk of sudden death associated with the

30 inotropic and digitalis drugs. The natriuretic compound conjugates may have many, if not all, of the benefits
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pharmaceutically acc tga anount o bi ol ogically active

nat ri ur ehat care comyFatinmal FredSAs vERE @ PRPRIGT AUMHNISHRG nafribreicy cgmpound, such as
suf fi ci e ATEHIDRI cafbe Ra@tel Liineeh eFecEXMAUR G hamod kMl khat agbhi @esGhibed herein.
tract and, enter the

bl oodstream such.that the _hi.ol ggi.cally.acti.
ndt r Fur et RSB uNEe? §u°g‘y@f"§smw8rgl ‘?rf/vmu%?{ &g @n%d“%‘“ﬁ&réag har i %%Oﬁoggri l}é%vrri}mus
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t he addaid};n;ng) 25 the nodifying noiety inproves the delivery of orally

adni ni stered unconj ugated natriuretic 15 conpound into the

bl oodstream upon oral adnjnjstration rel athi Ye CH) t he gel i-V?r)é of
orally dd ) nils preregpodiment, the invention provides a method of delivering a biologically ‘active agent to a

subject, wherein the biologically active agent is orally administered as a component of a modified natrivretic
30 compound of the invention, a portion of the orally administered natriuretic compound survives intact in the
GI tract and traverses the intestinal wall to enter the bloodstream, and after leaving the GI tract, some or all
of the natriuretic compound is hydrolyzed in vivo to yield a pharmaceutically acceptable amount of the
biologically active agent. The hydrolysis may, for example, take place in the bloodstream or in the liver. In

this method, the modified forms of the natriuretic compound enhances the oral bioavailability of the orally
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Al ter nathﬂiibqaybe*[ﬁﬂ@d mvlﬁlnmwehqmesemmnmund conj ugates nmay be used
together with nore conventional therapeutic agents as part of a 5

conbi nafiggn MieEER YviankReoRir MY pedhS8Rhi@Sndiide dhikdss, HRRY tilleSs, seese, quail,
currentl used. he

i ncl ud ol | powi Diuretics - allevidte t
flui o aReeeh aiedne e ﬁ’é“%?‘t“&ﬁt“'ﬁ%‘[]‘%‘é’f éﬁ’ﬁ%ﬁo&ﬁaﬂi‘ R g e g birds e
with C-IF. [168] Vasodilators - expand arteries and veins, allow ng
fqr i nc¥éasewbshbood flow. [169] Inotropic agents - increase the

orce of contraction of cardiac muscle. 10 [170] Digitalis drugs -
i nc?%as@ Horagriugic peptis apaiogso thsfinvetton ey induggibe darlipyeseulrerspal, apd{preendocrine
[171] Aﬁgmtm aasoemawnm ihe gatiengpiie. CACEsed a@ﬁysbrhiy%%sed 16 $hB¥ Rintch tcck;]ﬁ;gates

g][ ijtjgtggg P&oﬁ entt agoms ?(fho rlm%;n% ga:[tr?urre‘ﬂc pe]gl{dgtre%gpstérr.k jlélédilng tc;[ thg Sl.lllta(—‘lglte prsotdi?é ion of
cGMP Blochemwal assays may be used to show which conjugates offer the suitable protection against
proteolytic enzymes. In vivo experiments may be used to show which conjugates afford a desirable

30 bioavailability. Leading conjugates can be tested in established dog models. Desirable candidates may be
subjected to detailed pharmacokinetic, pharmacodynamic, and toxicity studies in rats and dogs. BNP
conjugates according to embodiments of the present invention will be useful for the treatment of early-stage,

chronic, and acute congestive heart failure.
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[172] Angiotensin receptor blockers (ARB's) - permt angiotensin to
be produced, but inhibit its arterial activity. 15 [173] Cal cium
channel bl ockers - inhibit calciuminflux, resulting in vascular and

smoot h nus4l erhe rne\lea;s@tiﬂd@ Rnd L&«Z%mbgaﬁeﬁs At 8 inverliigh 8% HSNRQY Ror g SiGd: %éwﬁ}n&l the

dil ate veins at art terie 0&%\' k %S a-bl ockers - block the action of

cat echol af{*REEUFRELER T F‘?&epf (RER-Ad 188 167 o R RR a4 G AP iiptic properties
f orce andf BHP ereoziscmimdlttqs acsteccmdnry 2@sspdgés |cydio VP f(cGNIB). ativapioages: of cGNIR is
natriure £ n i on

fo L he: wefrmRE /A 0N UARLCS, SRIND Tl AR RkRh ) phll TR o
of the nBPfUclmeey Q? FrepYddde cyltyres @fslmmemmmeflcioéuhal éﬁﬂﬁfhat fméftgemoslsly express NPR-A.
cont i NUOWEsYihé PAdsLsbtiviler B¢ AduiBaic dottp&hd Gonﬁfg&&%mm&;%xél gé}ﬁl&’esanglfggsl 6he

i nvention exhi bét natriyretic and diuretic erties
expect ed VEPERR BASEBAY tﬂ?ed?Yeltng%MBﬁ“’fi‘FFé"‘b‘FF %8s on  of sod| um and
excess water. Such functions are currently addressed with diuretics
and pot abB8#lurithg Sonigpipd d thertvsntiol han bedsted {or mtresedesigtmunid potajes gagesrab firugs
the i nveptd e r

t af Hefefed %?&Hﬁ&{e SfbjdeRa B%fg%%? &é@:ﬁ%%eﬁaﬁ FBBQD ng}!s\?;gg%og;l ?ﬁg{notr)épsm In

rel axant properties that_ are current ected usin
cal ciltim E'ﬁ 5370 &1 Pepiids druer thess pREYmei Wd%eéﬁgmcuhaﬂé Predtepiatin: eigveeveropptiderramivgation

conj ugat RS b&h shd@ tb Mt kedBtaftt & QP 8EAReh. DRettB e EddRtails can be used to test for
rrentl ef fected usjn

reni n-an |ote Si.n- ergne, syst

ACE. | mii B BT RpBat SREESS U T oo of Pt B iragutint of e dlgethe
canj ugat est afagivestip eohpoing coljemskes kleeprefegaly ilae sst:efpebié So Prukolytis Idegidation than
sudden dgat.h,,a8306! WML trop % I

The natri ur%t IC co Ca{%lgg%tg cno%u%hcgf %gpdﬁ%g {hg rrag’ﬂ & %%ﬁ lln&f dsqok@ff ﬂ}aﬂ ethe
benefi t sCOUBQOWDg?B@ZﬂFE?AeF‘EWTP@ / U82003/ 037996 of several groups of

cardi ovascul ar drugs while having a reduced anount of or |acking the
negat i ve[iefif eme Sonjl.(gfltes(:@ﬁ\be reksted oA bral Hﬁ@ﬁ'ﬂﬁblﬁ@ Clral Bibhvailitalitn af the tbhRikdt€s can be
K&%&%&S&%{ﬂl kj ng‘ioir F};a{nrp c?e H’%e Icoﬁmiu%%&sl C%lg Ib% %d?nn]lster Vdeto %ne\r{g%srt];[o?‘ tma%«:{ byéyéarlrgavage
of the aeidahtrgese efRNBeoritgates buh@hloqdéfrqarh eaneishassarrd clt51n§available radioimmunoassay

phar mac Oﬁb&gﬁrésc CBhjQfatel Scobiafl (AOIRAREE behec}JrésQ@. %S&oﬁ&ﬁﬁfr@feﬁﬂy HQorally and/or
enmbodi nents of the resent I nvent] on pr ovide. For exa resi st ance

to déyr a&%ftf?“ar?"%gablﬁrlav afeepeticify Hlegiée ouﬁ%af Heg e B N (o Agjiugred by the oral
ci r cul at and@r peiadifouteb.f € as conpared to the unconjugated peptide. A
significant advantage may result fromthe ability of BNP or ANP

conj ug:%tﬁ quthp co%ssigg; Q‘L* QP Le ParP8: EElchNS bR ROk %lxﬁigﬁggsﬁdg @.,%ﬁﬁ) with

NATRE cont i nuous i nfusion over k .
carries eﬁﬁdgﬁneéé@%‘ﬁ @foreléélém}ﬁvmn & R eempoBrspay, lovigy contseassoRiBRbwitiptreatment

conpoundofGesd @M@oﬁ&@ﬁddﬁéﬁ?plk@oﬂﬂﬁmﬁih feRbeSticdb ilci8e ANESERtnd MMARICHEN
nmey be dosed at an overall [ower cost, and may be avallable on an

out pat i enteb ) adm ered
N R e e e e o
or al Con?ougg_qnégasmeg)'amahgrep@ cespivont mngge of thehimvention or a series of such natriuretic

compound cecnjugates, and compiling data resulting from such assaying. The data itself is therefore

understood to constitute yet another embodiment of the invention, as well as the use of this data.
8.8 Oligomeric Modifying Moieties

3¢ The present invention also provides several PEG linear and branched, amine, micropegylated and alkyl-PEG

modifying moieties. For example, the present invention provides a compound having a formula:
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W : . .
pr esent |n\?e2r?t0|4/004r?87c1an be used for those suffering with t’ﬁ‘é“&?%?&ﬂ%ﬁ”"%

onset of chronic Cl-IF. The ease of adm nistration, reduced demand

- on hospital resources, and/or |ower cost support the utility of an
the 15 natriuretic conpound conjuga ﬁs as a preventative therapy,
self admi nistered (e.g., at hone) f those patients who are at high
risk of heart failure. Oal preparations of the hBNP conpound

conj ugate according toven t hePASine'sent i nvention are thus
-expected to have many, if not alt the bénefits of FRmuad®or(r), wth

t he advant a es n%goved har macoki netic profile, greater ease
of adm nY”f Bt‘"? rF'SH Brodambissiepied and is an plisy moighe having m exterssingm isfrom 1

i ndi cat i ©r20f adica RiIE 15@1‘]&6%61!6%111?‘@30&8 dbPis a'ﬁny!ilkflené é]?/&@ﬁxlg}ét)sﬁaqgl

cardi ovascul.ar dise bj ects taking totagethe
par ent Pri§ e p & B{R?deeféﬁi &lxwpm@m%ﬁlyctqcbandawimkm,gmbw) t ake
t he nat rAkdrdtivelyCOMOU P R LEPRRAL Me8X

patients suffer |yng fromdi sorﬁé&sakggﬁgﬁgpgﬁg%nﬁ&gﬁﬁagnﬁ re% an(ﬂ:%mmas
using a ﬂp%@?mﬁweéﬂﬁﬁﬂ?ﬂ@ﬁ@ﬁmﬁ mpigiyds aiteerltmﬁdwrfm&smohtyastennmated
NATRECOR(i#n an - €@ mBent t (A8 of the ITDdI fj
formof that agent a’eoggl?l{%%gy 8?%’. ?Brg)gamﬁfvg!\rél?ggje%%é%emt ?ff
agent s VEHF"@XW%WT@E@IPF%M‘VH%H% hidsbréal & 9yviltall, ARGt il4)ri5pt6 17 18 19 or 20
i ntravenggys administration, the natriuretic conpound can be

adm nistered via inhalation or, nore preferably, oral

adm nistration. [179] In one enbodi ment, the invention provides a

rrét hd of deliveri ng a biol ogically actl ve agent to a subject,

wherei n the bi ol ogically active agent is orally adnm nistered as a
conponerfhe fentiomip dihér eetlodiatnts pividet €compbung BARRWISMEER: t he i nvention, a
portion of the orally adm nistered natriuretic conpound survives
intact in the G tract and traverses the fntestinal wall to enter the
bl oodstream and after leaving the G trac some or all of the
natriuretic conpound is hydrolyzed i [

The hydrolysis may, for exanple, ta | acenin the. bl oodstreamor in
the liver. In this nethod, the nmpdifie [

compound enhances the oral bioavailability of tfie orally 34 WO
2004/ 047871 PCT/ US2QQ3403,¢096 adii ni st gred Jbiologi cal |y active agent
relative to the oral bioavai it a Cor r‘éspo&dl nl%3 rally
adm ni st ered unconjugated biologically active agen The

ef fecti w@eraiREM C Qfmtﬁzﬂé’nd@ﬁ’tw deloRel fid fs\?\ﬁ ?l%&éﬁf“@lﬁﬁm' Grtlofls 413G %%Og'lel

of present invention, Will - vary sone agent ,
pat i ent t%8: Mqa@h?AGawedwndenaerwp@w afmd}ta&wbnsgllwmlmmhbavagm and

> Coadl KOk AR5, a0 1R Ok O UL P e flppaces

can be determned in accordance wt e AR ogF CRf°
pr oceduf BFntivsinCi o, XHs@ asi inlareess dlewrlbdrcbabavet for Remalage ne:tlaiespect to Formulas

pr oposi S ut

t her apefuétnlggﬂe ?lgac eemJOBﬁﬁganqgﬁgngh e'i‘3 Ayl a?ngd{rg{)‘gg B%?ée@H‘S tﬁij”ﬁﬁ‘ﬁ*"’d
t he wei Wit apfOH melepa:tnae ROCHY engiiagy.t l}"orceemme nise FAG iag bbingheky-teerbtedBy
restri Ghygk i AN SONPH0SR98S 1 1033 56,7, 8.0, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20

20 subunits.

In yet another aspect, the invention provides a compound having a formula:
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| ower | evel such as up to about 10 ng/kg, with all weights being
cal cul at ed based upon the weight of the 10 active base. A dosage from
about 10 ng/ kg to about 50 ng/ kg may be enpl oyed for oral
adm nistration. Typically, a dosage from about 0.5 ng/kg to 5 ny/kg
may be enpl oyed for intranmuscul ar Nnjectijon. The frequency of
adm nistration is usually one, two i mes per day or as
necessary to control the pgopgdgliOn. The duration of treatnment
depends on the type of condition being eated and may be for as |ong
as the life of the patient. 15 [181] Sui | e subjects to be treated
according to the present invention includ®, bufommiWbt linmited to,
avi an and manmmal i an subj ects, preferably manmmal i an. Mammal s accordi ng

to the pheabieaimpomdePUG o polyalkhlesbehRutmddtehdHak nlsibihiseed h & £ BS5: X is O or

o e PR SABCLOED o BILAES 1y TS MBS 0 SEN  (Eon

enconpas¥doveimmieauls B ut ero. Any mammal i an  subj ect in need of being
treated according to the present invention is suitable. Human

subj egt sTiarpResik Rf@f5Eko p?@mﬁ%@ﬂpe%&d@lixa@%%ﬁf&f]ul&()t h genders and at any
stage of devel opnent (i.e., neonate, infant, juvenile, adol escent,
adult) can be treated accordinqjto t he Q;esent i nvention. [182]
Illustrative avian aazording tqgjthe presgnt inveption include

chi ckens, ducks, turkigys, gees quai |, ~Jratites (e.g.
ostrich) and donesticated bir .g., fd canaries), and

i nclude birds in ovos - Bssays PEPHA83] iuretic peptide

anal ogs of the invéption nmay i nduce the cardi gyascul ar, renal, and/or
endocrine effects t\hat are associated with t tive peptide. Cel
based assays may be uSed~No0 show which conjugates are proficient
agoni sts of the human natryqretic peptide receptor r%ﬁ%q; g to the
sui tabl e production of cGW. Biochenical assays na?mb

e usé to show
whi ch conj ugates offer the suitable protection against proteolytic
enzynes. PAQ] I Rl psralyeRlret gy inge syeBHs od ndh BOR &9 8% “c51%) erg¥iteadeach o is
afford aindpaidedilselecdd idaaail1adiilsi tAlternk®aB] PIGCANINOALRSs GeRHRE above for
tested ipr%aggblished dog nodel s. Desirabl e candi dates may be
subjected’ 0 detail ed pharmacoki netic, pharnmacodynam c, and toxicity
studies in rats and dogs. BNP conjugates according to enbodi nents of
the ptesent invention will be useful for the treatnent of

early-stage, <chronic, and acute congestive heart failure. 35 WO

2004/ 0478 7d: afr(ikt SBRODBH)BIRRYOund(islFdfded i@ @¥&@upept i des and novel
conjugates of the invention can be tested for agonist activity at the
human natriuretic peptide receptor A (NPR-A) in vitro. The

vdsorel axant, natriuretic, and diurgtic properties of BNP are
ascribed to a secondary nessenger, gyclic ). The production
of cGW is acconplished by guan an enzynme that is
activated when BNP binds to NPR-A ction can be neasured
in cultures of human aortic endoihelial cells at endogenously
express NPR-A. C—X-PAG, PAGX-Cnp

(Formula VIII}

wherein each C is independently selected and is an alkyl moiety having m carbons and m is from 1 to 20;and
each PAG is independently selected and is a polyalkylene glycol moiety having n subunits and n is from 2 to
15 25; each X is independently selected and is a linking moiety, and o is from 1 to 15. Alternatively, C, m,

-PAG, X and n are as described above for Formula II1.
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Thus, theWRIHPVEactivity of the natriuretic conpound BeRPEY4asBE96
and natriuretic peptide analogs of the invention can be determ ned
by the | evel of cGW production in these cells. [185] The conjugates
of the invention can be tested for increased resistance to proteases.
| n gener dbe ingntiggsiise prexidesgreempaing havined foordd: | y are subjected to

di gestive enzynes such as pepsin, trypsin, and/or chynotrypsin. In
10 the case of peptide drugs, these enzynes nmay _be particularly
probl ematic. However, peptide conjugation has begn own to increase
resi stance to these enzynmes. Digestive enzyne cocktai
to test for increased resistangg of hBNP conjugdtes and ot her
conjugates of the invention to ot eases of the #lihgestive tract.
Nat riuretic conmpound conjugates usceptible to

proteol yti c degradation than r ) unconj ugat ed natriuretic
conmpounds, i.e., the conjugatés digest nor& slowy than the 15
correspondi ng unconj ugat ed canpound. [186] dhe conjugates can be
tested for oral dyi-serwas |abi Lity. Oralsbigavailability of the

conjugates can be tested-in rats, for exanple. The conjmgatgs;can be
adm nistered to the gastrointestinal tract by oral gavage and the

pr esenceyRdihBNPc qgﬂiiéﬁ%@:ﬁﬁr siz:]@ctédrbﬁd Rl.Q gﬁj\%gt?ﬂ o agﬂlg npga:b%ﬁsz‘i%ﬁ gndifs %%xinrl%) 20;

avai | abl e radi ol munoassa procedures. ates accor
enbodi rre?ﬂd§3°6#’A{3H~°em?PP@§'éﬂé selerieitpd i A Potealkyisnechep amtisty brying ngptiugitsandi i from
20 pes or atd 26; awdix BihdRpentienBy seldtell BRY i@ P BRbGRidy oSk BB 16 antARRRNEY. @fm,
t he conjggggﬁi%gg bedde%hyﬁfe%. thqoral and/ or peroral routes.
[187] The eon|"G8ATE TaY FERTHOSOMR Y al | of the activity of native
natriuretic peptide (e.g., hBNP) with the additional benefits of
oral adm nistration. Such a conpound may | ower costs associated with
treatnent of acute CHF and/or expand the applicability of this
t her apeutlie@resat hvalicttdsogadvidés Shaxgencibd frPrpRting theifodifgitg B8 dlsloLdRerein.
aspect, fhe.lnyention rth%g&egnngthod of generating data conprising
assaying a natriuretic pcorrp unda %aying a natriuretic conpound
conjugate of the invention or a series of such natriuretic conpound
conj ugates, and conpiling data resding from such assaying. The data
itself is therefore understood to fonstitute yet another enbodi nent
of the invention, as WelKFa&, rrs,-data. 8.8 Aigoneric
Modi foyi ng Moieties 30 The prese i on al so (psradiades several PEG
| i near and branched, am ne, m cropegyl ated and al kyl - PEG nodi fyi ng
DI et i €Sy nGRAledCXER €, mt e ' ! j c Quad
havi ng a ?anuia: 36@@[fggg%?b%?%%?é%%%%ﬁggggg%g%%g%%UQé}ﬁ%§1X—Pg&%ybe
PAGN X- CRICTREE AHAITRRG) the e & Trrciigcrrorroued of fmeplendent |y sel ected and
is an al kyl noiety having mcarbons and mis from|l

{ C—X-PAG,—OH

;
M

with a compound of formula:

0
¢ \/<]
15
in the presence of a base and a solvent to yield a product “a™:
O

Cm—X-PAGn-O\\\\////<:::J
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to 20; and each PAG is independently selected and is a polya %ﬂ (ene)

gl ycol noiety having n subunits and nis from2 to 25; each X i's

i ndependent |y sel ect ed and is a linking noiety. 5 Alternatively, C
m X, PA descri ove for Formula I. Wth respect
to For rrur%d"%q?epm ‘P I s CPg%gcr"?%'qerrbodl ments the Cm X moiety is
absent, and the PAGh i ety is termnated wth an -OH noiety or an
-OCH3 noiety. For exanple, the BAGHAF e met hoxy-termni nated or

hydr oxy-term nated PEG having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, iﬂ:ﬁ}epﬂafbnceja?al_,éuﬁsadc&an@ﬁscﬁ@nt@%@lﬂ:ni ts. ( 10 The invention in

ot her enbodi nents provi des a conmpound having a formula: 0 ON OO01
~' C -X-PAG'PAGY X-Cm 0 (Formula V) whegein each Cis independently
selected and is an al kyl noiety having im carbons and mis froml to
20; and each PAG is independently seleqgted and is a polyal kylene

gl ycol noiety having n 15CstbiAft PO X 4o 25; each X is

i ndependently selected and is a linkKing noiety. Alternatively, C m

X, PAG and n are as described above for Formula |I. Wth respect to
For md as*hereingdn, P, PAGapnd 1 35 dsbied akavb SuFrenied. Chaarhs )plawi @Nith ajogher halogen,

absent saaﬁastﬁaeg%@ o BLBbY, thSbakEfhiy RFBE: dewhddhs aRH; LA umoﬁ/w nfd} b@Rirther
For ex Ie ‘the PAG may be met hox termnate

: or
Py oxy- ERF A AE TPRED. 3R [ crnto 0w ghis gt Ty 5 by vy et as
13, 14, dBeER6, 17, 18, 19 or 20 20 subunlts In yet anot her aspect,

t he |nvent| on provides a conpound having a formula: 37 WO

2004/ 047&%&&@1{0{1@&99@3%%9?950 &?scf?)sed'ﬁ?nl:ﬁ%é QurlaloP L’rﬁlt) In this

corrpound PAGIs a po ene glycol noiety having n subunits and n
is from2 to 25; Xis or N, and each o_is independently selected
and is from1l to 15. Alternatlvely, PAG, and X are as descri bed

o)
)k N
o o
Cm—X-PAGn\/J\/PAGn-X-Cm O
10 (Formula V)

whereinC, m, X, PAG and n are as defined above for Formula I. This method may be further defined as

comprising the steps of reacting a product

OH

CmX-PAG, \)\/ PAG,XCr,

15 wherein C,m, X, PAG, and n defined as above, with paranitrochloroformate or disuccimidyl carbonate.

Pt

Yet another embodiment of the invention is provided in a method of making a compound of the formula:
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above for FOFMI'ATt. 5 The present invention al so preseficd/§52003/037996

compound having a formula: 0 OO0 NOPAG X O (Fornmula VIl) PAGis
“a polyallylene glycol noiety having n subunits and nis from2 to 25;
Xis 0 or N, and each o is independently selected and is froml to
15. Alternatively, PAG m and X are as desgri bed ove for Formula
H 10 In yet another enbodi nent, a conpoundiii s prokxirded having a
formula: 0 OH 0 Cm X- PAG' PAG X-Cm (For 9wherein each C
is independently selected and is amcaPk§HX noi ety having m carbons and
mis fromlto 20;and each PAGis independently lected and is a

pol yal kyl ene gl ycol noiety having n subunits and from2 to 15
25; each X is independently selected and is a linking noiety, and o

is from n I Al are a escrj bed
above f olrw h%]:rgr #EGanA 3 Ehd g%} \?%d%ﬁ(%b@‘f?fﬁ’?g "%ﬁu%gﬁd’?ﬁlﬁg 7‘%% g“?ﬁ"é described as
i nvent i oﬁo%“wfﬁ?ﬁ?ﬂsé%ao&ﬂ%@?ﬁp@wmﬁamuwg aformula: O ON O- ON
1, O Cm X-PAG' PAGE X-Cm (Formul a | X)

Q

Cl
0
5 wherein o is as defined above for Formula I, with a compound of formula:
HO—PAG,-X
wherein X is ~NH or —OH, in a solvent, to vield a compound of formula:

Q

HO~—~PAG,-X

wherein PAG, n, X, and o are as defined above for Formula IL

* 0 The invention also provides a method of making a compound of the formula:

o) (Formula VII)

wherein PAG, n, X, and o are defined above for Formula I This method may be described as comprising

the steps of activating a product
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wher ei n XRAYEHE ! ndependent |y sel ected and is an al kylPGHPEf0/0379%

having m carbons and mis froml to 20; and each PAGis

i ndependently selected and is a pol yal kyl ene gl ycol noiety having n
subunits and Ti is from 5 2 to 25; each X is independently sel ected
and is a linking noiety; ois from1 to 159 Alternatively, C, m

PAG X and n are as described above for For The present

i nvention al so provides several nethods fo Ni‘Rg t he nodi fying
noi eties disclosed herein. A net hd-rAG»aki ng conmpound of the
formula: OH OCm X- PAG'\\ ~PAG-- X-Cm 10 (Formul a | i's provided,
wherein C, m X PAG and n are as described abo r Formula I.

Thi s net hod may be descri bed as corrpri sing the steps of reacting a

corrpound f fo Cm compound, of forrmula: 0 d

15 in th@ BF'és o%‘ aﬂfgasaéﬁeglﬁﬁ e a E%va@hf" ay L estes Anpichuipg 2geph: sugh as
Cm X- PAGHsu@inimBi9] moﬂfﬂﬂﬁdrﬁﬁcﬂmiroﬁfﬁﬁtd,lﬁﬂﬁﬁﬂé £d T Groxyseaminmitg t he

product a with a conpound of forrmula: Cm X-PAGY CH in the presence

of Le

wherein e O ek R e B R ol

be replaced with anot her hal ogen, such as Br By vvay of exanpl e, the
base may be further defined as NaH, a the solvent may be further
defined as tetrahydrofuran. The Lew s Cld be used in this nethod
may al so be further defined as BF3 thod of the

invention is also disclosed for making a rrpoun of the fornmula: O
Ex

Ch=X-PAG, PAG,-X-C
5 (Formula VII)

wherein C, m, PAG, n, and o are as defined above for Formula III. This method may be described as

comprising the steps of reacting the product identified here as Formula IV above with a compound of

formula:
OH
HQNW

o

10 in the presence of a base in a solvent, wherein o is as defined above for Formula II. In preferred

embodiments of this method, the base is K,CO; and the solvent is an aqueous and/or organic solvent.
2. In addition, the invention further provides a method of making a compound of the formula:

0

)L o
)
0 N/W G
0
Cr— X-PAG, PAG,-X-Cp,
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0 N O QO Y@i%HPRBTPAGY X-Cm 0 10 (Formul a V) wherei nC, PAT/UR00BAEI%6
and n are as defined above for Fornmula |I. This nethod may be further

. defined as conprising the steps of reacting a product OH Cm X- PAG'
PAGE X-Cm 15 wherein C, in, X, PAG, and n defined as above, wth

par ani t r odbkio oMol Adtneand o ad:lasm mdmlbdsy lfor Farh@IAL Ehe meRl g@BRNN@Mmprises reacting

compouna T TRE Por i Rkbfe P bR SR 0D 3 G5B B v o

HO PAG Serginewgrat wrihes pgdronysuiniisd 0 are as defi ned above for
Formula H. This nmethod may be further described as conprisi ng the

st eps of 9r eacEkangplas conpound of forrmula: OO0 cl 0 { 5 wherein o is
as defined above for Formula I, with a conpound of forrmula: HO PAG ;
X whebei b3 sTheNplloming@khmpilay have berh\nehiied tb dluytialngbdels Gﬂiliﬁimtﬁﬂmotamifm aspects of
f ormul a: . efin
above fth e(Igcglrc’gr“u a nﬁ&%(%é féﬁ&n?e%rg{r?t%srbf?f&'%m an%(\‘fmaeedgueséfoumfﬁadsam%{'fmﬁe t%e best
maki ng aTetnPerAirinerthe Neentfien: fiyjight of the present d:sclosure and the general leve] of skill known in

the relevant art of the present invention, those of skill will appreciate that the following examples are

intended to be exemplary only and that numerous changes, modifications, and alterations can be employed

10 without departing from the scope of the invention.

9.1 Activation of PEG-Alky! Modifying Moiety (carbonic acid 2,5-dioxo-pyrrolidin-1-yI ester 2- [2-
(2-{2-[2-(2-hexadecyloxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethy! ester (ID))

-

[190] Hexaethyleneglycol monohexadecyl ether, I (0.202 g, 0.4 mmol) was dissolved in acetonitrile (5

mL) and disuccinimidy! carbonate (DSC, 0.157 g, 0.6 mmol) was added. Then triethylamine (0.12 g, 1.2
15  mmol} was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred

overnight at RT. After stirring for ~ 16 hours, the crude reaction was evaporated to dryness and then

dissolved in saturated NaHCO; (10 mlL), washed with ethyl acetate (2 x 20 mL), dried over MgSQ,, and

evaporated to dryness. The crude product mixture was purified via column chromatography (silica,

EtOAc/methanol, 10:1} to yield 0.258 g (81%) of the title compound ¥ as an oil. BSI MS: m/e 648.84
20 (MHH).

I
L
- O o}
0
/u\ {CoHs)N
Nog g N CH;CN, 25%C
o o
¥

QO

O
O/\/O\/\O/\/O\/\O/\V,O\/\OJJ\O_Z?
0]

I
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00 00" NE"BAE 'x0 o (Fornula VI1) wherein PAG n, X, and o are

defined above for Forrmula 11. This method nay be described as
conprising the steps of activating a product 41 WO 2004/ 047371

PCT/ US20031037996 0 0 HO PAG X 0 (wherein PAG n, X, and o are
def i ned %a@bov 8yiithesiseOBrmtied HEGS i mige Mndifirigi Meitty (rgriggieatid 2.§ulisho-aprrolidin-1-yl
disuccininidyﬁﬂddﬂﬁbhawbmwpawhmﬁw}UEMWbﬂbﬂ@ﬁwﬁB@) phosgene and

N- hydroxysuccinimde. |. Yet another enbodi enent of the inventian

provi ded 4] mEPRBY cblprlq?sﬁémgﬂ 46-6 BEIBTRY 2dded B WiSs el 2aperiodnt thirty CRpYEA tga
Cm X- PAGolui?cﬁ@if 2>ﬂh@nd5caﬁd?@£m (ao g{h I3B)9 m/tm)nelom &), carion t&@loriBe. /o the adliten
as deflned ab or Fornu be. .descri

conpr 3 s IVﬁlé cp et%ttlée jgaction m ggl%et yas def{”ﬁed fé? %&S gxrtggﬁet ?CI]OTI W comgleteal%e carbon
For mul a td:ﬂsdcladwiaevmrmmvad toujstilistich afd thf omactigh anixt@e waHmeenh(ate@ to x@ drple acid

the pr escﬂpﬁge Fhe auci%aa%ﬂ cman@c ﬁaglpymh by WHEHLEH e,smiahal @ouashi &epa@mm (10.1

for Formu In preferred nbodi nents of this method, the base

i s szﬂaﬁﬂ’/ﬂ)t Ffél M8 pér>- ?%(Wﬁl)aqueous and/ or organl c solvent. 2. In
addition, the invention further provides a nethod of nmaking a
corrpounctlmj ttha ch@d¢dnagludion of 2-(2-Amino-ethoxy)-ethanol (575 g, 5.47 mmol) in 10 ml dichloromethane,

16 2-hexyl-decanoy! chloride II (750 mg, 2.74 mmol) was added drop wise over a period of thirty minutes.
After the addition was complete, the temperature of the reaction mixture temperature was increased to 25 °C.
Reaction was stirred overnight at room temperature. After stirring for ~20 hours, the crude reaction was
acidified with INHCI and diluted with 10 ml H,O. The reaction mixture was then extracted with
dichloromethane. The organic layer was then washed with 1IN HC}, water, dried over MgSOQs, filtered and

15 concentrated. Crude material was purified by flash chromatography (silica, pradient elution: 2-5 %
methanol in CHCly), to yield 902 mg (96%) of the monodispersed compound XY as an off-white solid. ESI
MS: m/e 344.54 (M),

{1931 Monodispersed branched C16-PEG2 XX (200 mg, 0.58 mmol) was dissolved in acetonitrile (5 mL)
and disuccinimidy] carbonate (DSC, 0.224 g, 0.87 mmol). Then triethylamine (0.118 g, 1.17 mmol) was

20  added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred at room
temperature overnight. After stirring for ~16 hours, the crude reaction was evaporated to dryness and then
dissolved in saturated NaHCO; (10 mL), washed with ethyl acetate (2 x 20 mL), dried over MgS0;, and
gvaporated to dryness. The residue was purified via column chromatography (silica, EtOAc/methanol, 10:1)
to yield 0.206 g (74%) of the oil IV (0.206 g, 74% yield). ESI MS: m/e 485.63 (MHHY".

25



WO 2004/047871 PCT/US2003/037996
O ONO~0~ 0 0 COmX-PAG'" PAGC X-Cm (Fornula I X) 42 WO 2004/047871
PCT/ US2003/ 037996 wherein C, in, PAG n, and o are as defined above
for Formula 111. The nethod generally conprises reacting a conpound
produced according to the method,of preparing the Fornula VIII as
defined above, with an activatihg agent such as
N- hydr oxysucct i m I g{[189] Thet OVt
been included to illustrate del s of tdee i nvention. Certain appects
of the following e I are described internms o chi and
procedures found to dendnstrate the best node of practjcing the
invention. In light of the present disclosure and the neral |evel

of skill known in the relevant art of the present vention, those
of skill will appreciate that the foll ow ng exa &Lg}eﬂq§d to

be exenplary only and that nunmeraqgus changes, di fi cations, and
alterations can be enployed 10 t hout departing fromthe scope of
the i nvention j i Kk yto ~ying Miety (carbonic
acid 2,5-di oxo-pyrrolidin-21-yl este§>§$rgf\wgdht%”
(2-{2-[2-(2-hexadecyl oxy) - et hoxyl - et hoxy} - et hoxy) - et hoxy] - et hy
| ester (I1)) [190] "Hexaet hyl'eneghycol nonohexadecyl ether, | (0.202
g, 0.4 mvol) was dissolved in acetgnitrile (5 nilL) and

di succi ni m dyl carbonate ¢ 0157 g, 0.6 nmmol) was added. Then
triethylanine (0.12 g, 182 L5 fpbll) é%@gzsﬁgdded dropwi se and after 10
mn the reaction m xture dbecarme gl dar. Reaction was stirred overni ght
at RT. After stirring for - 16 hourts, the crude react
evaporated to dryness and then §di ssolved in saturgated

m.), washed h hyl .acetate 0 my), d iggﬂg;?r , and
evaporated to d od %$xfﬁ?e wasepurtff i ed vi a
col um chr omat ogr aph Et CAc/ net hanol, 10:1) to Wvield 0.258

Il as an oil. ESI M5: me 648.84 20

v

g (81% of the tithke
(MH)'. I O Ooio O
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0 0O NO Il 43 WD 2004/047871 PCT/ US2003/ 037996 9.2 Synthesis of

Branched PEG Ami ne Modifying Miety (carbonic acid

2,5-di oxo-pyrrolidin-I-yl ester

2- [ 2- (2- hexyl - decanoyl am no) - et hoxyj -ethyl ester (1V)) [191] Thionyl
chl ori de?5. Sygthesisk@d @ctivatipy ol BG-AtiBodifyon Mulde (162 (2-12-(p4-i2an-Mathoxy-
thirty m nut eshopg-cshoxgoithryicuthass)-@hdsgixfoxpletianpttoxalstaoica fdlDs-gioyo- 38. 9
mmol ) in 100 aytrobdipBohestast rachl ori de. After the addition 5 was
conplete, the reaction m xture was refluxed for 3 hours. After t he

reactjon V\%S '@O”Pos ete, the car qun tetrachl ori de was renove

di stif1al'POn Brfrofuen pPloneofishirsad k4-brpao-tieradeeadpie avid rdt & %mgelﬂ Testbrael 200

SCi d | f:hinb} vebeaddebhig, SOF (IdemBgcs 1dzsoh:hay ifliethsvesctipd ved 4teed By 48 machd @R reaction
istilla i 199 . ES| .VG:

e 275. %“?‘%W&%)&%?%a] atfzg a ¢oo P'% !é’oc?cmf’m@? ha%ef& ) s organic Jayer was

2- (2- Am Wdﬁheit%ﬁb@z)) B¢0ahbpkat. (6F5 0y | (2 53007m1@niﬁq (3PthmLY drigd MgSQ,, and evaporated to

di chl orOH@aie@ﬁaeffordz;&f%hwmn@m%%&ﬁéﬂ& oride Il (750 ngy, 2.74 mmol)
was added rop Wi se over a perlod of thlrty mnutes Af ter the

addi S the.te e rea n m xtur
t enper at [}?@ m%sargghg?%‘gé@doqw@er taetthfé 2 1?"’8 Hgge ¥I Hred- 56\$e?5rﬂ“§‘i*|i in J¢1F
room t enf3e? al)iwes addddtporasshin #hukaxgie (B g-20 d‘rrm],rmantpheoxcsrwe}eao ean! Ti@neaction

was  aci Ql\ftdr@\gas%eg L]t r}eﬁj%q élaaﬁdj%hgﬂ ilg Ogﬁ(?'fz’y\ﬁr %@é%g OIQLd 1#% 3 ( \»?agcr%deé) E'ropmse

m xture was then extracte ane. I’ll C
Wwas t henaniefbhEartan FHKITR WAEHredeaerightdl Theefudsviercti vy @i i Clevedginabad At

concent r giagfdd clad ezﬂﬂiﬁﬁl@rah@ kva g&&ecpiérdwnbﬁ @’ci aord dcl:ll?-lsc :?%&d}ﬁda akeg F:ﬁfﬁﬁbf via flash
hanol. i n

(S|I|ca radi ent L %

(9659 of B ORb Litor el Supacrd: PPRRELR GHCH b Akt ST o Mg £ 1o
M5: nmfe 344.54 (MHH)' . [ 193] Mnodi spersed branched C16-PEGQ 111 (200
ng, 0.58 nmol) was di ssol ved in acetonitrile (5 rrL) and

di succi nj;ggdy, tE@cﬁiQ%@h%n&d %?sedgorgl%ﬂncﬁv ®28J 3750l ) wEE'&‘dacd IN NaOH (50.0 mL),

triethyl amne . was 20 added W se an
10 min temk @y i“iob 35 m%ﬁfﬁﬁ‘é a%@%lf?é“k?{‘ Bifture R@é@ﬂ?%‘?ﬁ’ The prigeggachgn mixture
room t en@gr@ﬁdﬂﬁt&teﬁvmﬁme@ W§H~2é§fshtafatea twith NalQ aﬁ@ﬁashéd&:}m@qr(s x 1shEL)C Thed@ganic

reac was eva orat n ssol v i n, sat ur at ed
R P RS B BT BE S0 A 3PS Brd oo e
Ng SO4 amdwdwap@roamwd tVors d vyite 8 d. Thigudessliddvre pwilisd pia flizshi chgnwiography (silica,

col um cgﬁ)@%{ag%?gpy; éﬁldfjé@@y Et CAc/ net hanol, 10:1) to yield 0.206
g (74% of the oi 6 g, 74%yield). ESI M5 W 485. 63 (MEH) .-
5

[1971 Monodispersed mPEG7-Cl6-acid V (324 mg, 544 mmol) was dissolved in 15 mil of anhydrous
methylene chloride and then solution of N-hydroxysuccinimide (94 mg, 816 mmol) and 1-ethyl-3-(3'-
“ 25  dimethylaminopropyl) carbodiimide. HCI (EDCI-HCI, 156 mg, 816 mmo{) in anhydrous methylene chloride
added. Reaction was stirred for 24 hours, then washed with IN HCI, water, dried over MgS0O,, filtered and

concentrated. Crude material was purified by flash chromatography (silica, gradient elution: 2-5 %
methanol in CHCly), to afford monodispersed activated MPEG7-C16 VI as a clear oil (290 mg, 77%).
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v Hv OH IIl Oo (CHs)JN r r OQNCH3CN, 2500 0 Ov O OO O
O NIV 45 WD 200-4/047871 PCT/ US2003/ 037996 9.3 Synthesi s and
Activation of PEG Al kyl Mbdifying Miety

(16-(2-{2-12-(2-(2-[2-(2- Met hoxy 0

et hoxy) - e - ethoxy} - et hoxy) - hexadecanoi ca
cid 2,5-di oxo- pyrrolidi 5Y194-HTo a sol ution of

nonodi sper sed 16- brono- hekadecanoic acid (15.3 g, 45 nmmol) in ethanol
(300 nl) was added H2SO4 (1] 5H#%2; 31.25 mmol) and the reaction was
stirred for 48 h. The crude |eas?®Bn nixiure was diluted with water
and extragted with dichlormethane (2 x 30Q ni). The organic |ayer was
washed w t ™~RO-(300 )" Sat”. x>300~wl), H20 (300 nl),
dried MpS, and evaporated to dryness to afford a off-white solid
Il (16.03 gy, 98%yield). 10" 195] To a solution of nobnodispersed

hept aet hyl ene glgcol nononetkyl ether (§,51 g, 25 ) in TI-IF
(250 nl) y\V\@.S a deﬁ/p(?f(af&n/n(? u @{l\de’gt??/fgg}/??%l snal |

portions over -30 nmin). e reaction mxture was then stirred for 1
h and then Il (10 g, 27.5 nol) dissolved in THE (90 nL) was added
dr opwi se KOtBu

i 7 \O/\/O\/\o/\\/o\/\o/\/o\/\ o0

\/O\(\/\/W\/\/\)

O

v IN NaOH

~ o /\‘/O\/\O /\\/O\/\O /\\/O\/\O /\/O

ENAENAASNAA

© Y
0
EDCLICH,
0
i i

\O /\/8\/\0 /\\/O\/\O /\/O\/\O /\/O

N”O
O N

0
VI
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and the mneacbisanrgvixture was stirred overni ght. The crudeEmemo003/Bm9s
m xture was filtered through Celite (washed CH2CI 2, -200 nlL) and
evaporated to dryness to afford oil. The crude oil was purified via
flash 15 chromat ography (silica, gradient elution: 2-5 % nethanol in
CHC13) to give clear yellowoil IV, 2.48 g (16 9% [196] To the oil

of the nmpmodi spiestneds LROPMYN Mokidyib2MeRyQi2-B-(2 8- ORID- WA AYLaR xf) Nihoxy]-

NaCOH (50. 0 mmlekhoxy}2bhodl)-dRixppandxy}-ahoxy)-dodedahainadid BB ik Byrk QRAGL 1-Aldster)
m Xture was stirred for 24 |t. The crude reaction m xXxture was

concent r HP#d, Merofigtiefsed thPEGHC2)-qcids B( 00 antge .7 intniv])Nae! dissalmel wees g cbf anhydrous
CH2 Cl2 ( g’let“ﬁ 12@ cmo%de a;m el B AC ofﬁ@ &:m%ﬁg g%g?%'b p?% rﬁééygﬁ E&%dl-étﬁ’ﬁa-@u

, drie A, evapor at e i/ness

m)nod?sp@%@ﬂa%‘ﬁ?%@dﬁﬁrt\?dlﬁéld% i fFé)CéHF #33TAe LiWdemsl| ip crohysepus methylene

ggrBI fi e?cmérioﬂe bldas Readtion wad ﬁﬁfeam})ﬂtl(h‘éhrls |t§eﬂ1wlasi@3 th l{ﬁlpﬁ@la%@t):r H@edgivb’:eMééO%
ng er Ci

ol ) Cwel g GRS BRGET St s Tt Ry apety i s qyion: 2

t hen sol Wtmatiangfn PEECYdp @&qrd;momdmpmedlectn(xﬁaﬁ MREG78116 Vinoh Jleaanitl(370 mg, 62%).

l-ethyl -3-(3 - 25 dinethylam nopropyl) carbodiimde. HCI (EDC -HC ,

156 ng, 816 nmol ) in anhydrous nethyl ene chl ori de added. Reaction was

stirred for 24 hours he )\W\
MySO4, filtered an@%ﬁ?;ntrat%M e mé?cerlal M by
fl ash chromat ography (silica, gradiédit

CHCI 3), to afford nonodi spersed agtivatjed MPEG/- C16 VI as a cI ear 0|I

(2’90 ng, 77% . 46 WO 2004/047371 PCT us2003/037996 0 Br OH | H2SM
CHOH O Br ~~ O 11l KOGBu O Ilv | NNaCH 0Ov
EDCLHCI,
DCM N—OH
O
A g W
10 IH

9.5 Synthesis of PEG Modifying Moiety (carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 2-methoxy-
ethyl ester)

15 [199] Monodispersed branched MPEG1 I (200 mg, 2.63 mmel) was dissolved in acetonitrile (20 mL) and
disuccinimidyl carbonate (DSC, X, 1.00 g, 3.94 mmol) was added. Then triethylamine (0.399 g, 3.94
mmol} was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
sat. NaHCO; (20 mL), washed ethy] acetate (2 x 50 mL), dried MgSQ,, and evaporated to dryness. Column

20 chromatography (silica, EtOAc/MeOH, 10:1) afforded the solid TYX (0.346 g, 60% yield). ESI MS: m/e
218.09 (M+H)".



WO 2004/047871 PCT/US2003/037996
0 EDCLHCI, DCM NNOH O jOtN OO0 VI 47 WD 2004/ 047871
. PCT/ US2003/ 037996 9.4 Activation of PEG Al kyl Modifying Miety
(12-(2-{2-[2-(2-{2-[2-(2- Met hoxy- et hoxy) - et hoxyl
et hoxy} - et hoxy) - et hoxyl - et hoxy} - et hoxy) - dodecanoi ¢ acid
2,5-di oxo-pyrrolidin-1-yl ester) [198] Monodi spersed nPEG/- Cl2-acid |
(500 ng, 0.78 mml) was dissolved in 20 ml of anhygrou met hyl ene
chloride and then sol ution of N-hydroxysuccinim (16 1.39
‘mol ) and 1-ethyl -3-(3 -/Wt hyl ami nopobgpyl ) car beeiNm de. HCI
(EDCI FHCI, 233 ng, 1.390 nmol) i'n anhydr ou hyl ene ch'ori de added.
Reaction was stirred for 24 hours, then washed gttt |IN EHC , water,
dried over MySO4, filteredy and concentrat ed: ude nmaterial was
purified by flash chromat ography (silica, gradientyelutpon: 2-5 %
met hanol in CHCl 3), toa&kdesgk nonodi spersed acti va]geg
a clear oil (370 mg, 62% . HO O EDCLHCI, DCM N-CH O
9.5 Synthesis of PEG Myglidhyihge Vi ety (car/b@ni,c/acé
2, 5-di oxo-pyrrolidin-1-yl "ester 2-nethoxy- ethyl ester)” 15 [\199]
Monodi spersed branched IVIPEGL | (200 ng, 2.63 nmol) was di ssolved in
acetonitrile (20 nm.) and disuccinimdyl carbonatenDSC, 11, 1.00 g ,
3.94 mmol ) was added. Then triethylamne (0.399 g, 3.94 mol) was
added dropwi se and after 10 min the reaction m xture becane clear. .
Reaction was stirred overnight at RT. After stirring for -1 6h, the
crg‘ude5 re&et i dnthests of HaideolisaideMicoo mgyataiddodifyohg Mrdely (heswaik ueidi2{235-dioxo-

pyrrolidin-1-yloxycarbonyloxy)-ethyl ester)

[200] Monodispersed branched C6-PEG1 I (100 mg, 0.625 mmol) was dissolved in acetonitrile (10 mL)
and disuccinimidyl carbonate (DSC, 1X, 0.240 g , 0.936 mmol) was added. Then triethylamine (0.095 g ,
0.936 mmol) was added dropwise and afier 10 min the reaction mixture became clear. Reaction was stirred

10 overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
sat. NaHCO; (10 mL), washed ethyl acetate (2 x 20 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, EtOAc/MeOH, 10:1) afforded an off-white solid INX (0.146 g, 78% yield). ESI MS:
m/e 302.29 (M+H)*.

15
o O,
| o
& \/\/\n/o\/\OH + Ow/ o—N
o} o o
I 1

Q
" Acetonitrile o
o /L )
Triethylamine \/\/\n/ TN o
0 o}

I
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sat. NaH®GB2¢@B478z), washed ethyl acetate (2 x 50 nl), GCTEEE2MBH50M96
and evaporated to dryness. Columm 20 chromatography (silica,

Et CAc/ MeCH, 10:1) afforded the solid Ill (0.346 g, 60%yvyield). ESI

M5: me 218.09 (MtH)'. WD 2004/ 047871 PCT/ US2003/037996 40 0 O H

+ OOMN Og.7l | @:E@sl’ﬁfllﬁdehlempr,(}_ﬁdd iy MR EarBonid deld 25-BoR-pPHNMAS LT e 2-
Hydr ol ysabl e (sgdﬁnceﬂmpﬁg)ib@g %yﬂ\éﬁdﬂ)ﬁll %g iI%}glr(ety (hexanoi ¢ ap(?il shehr 2
2-(2,5-di oxo- pyrrolidin-1-yloxycarbonyl oxy)-ethyl ester) [2001

Monodi spEPgle dVigodisetietior@8hddB@EGL ((2B0ng8.91 Bm6R Svasmiexblyedria acettinBisio (20 ent) and

in ac et o] Iguyc i A b

R R e e e e
was aadea'm@*r)dﬁwa%déd areavise eed afteo 19 thhéeapt@acmmw twp@memie@r b8engtian was stirred
cl ear. ReafidhON RMAA Bt itfidiftort-Q 610 W CRlOHRActic wak bvaphibile@fo dSinkss bhd8enld@Eolved in

RO e e e e

MySO4, arkdomaiagppnatidich, O AlyMeeis 90:1 Catouda theabii OMBR{0032a8 BY% (id).i BSIL MS: m/e

Et OAc/ MeGH,, égﬂ%))s af forded an off-white solid Il (0.146 g,
78%/ield.'|3:' > me 302.29 (MtH)*. 15 00 OO0------ OH+ ONON
000EO I 1l O Acetonitrile O N Triethylam ne

o Q
\ /O,/< N
i /O\/\O/\/OH “}- o N S
© (0]

I
I
O
Acetonitrile
- N o /L N
Triethylamine o N TN o
o}
m

9.8 Synthesis of Hydrolysable Micropegylated Modifying Moiety (dodecanoic acid 2-{2-(2,5-dioxo-
15 pyrrolidin-1-yloxycarbonyloxy)-ethoxy]-ethyl ester)

—

[202] Mdnodispersed branched C12-PEG2 1 (200 mg, 0.69 mmol) was dissolved in acetonitrile {10 mL)
and disuccinimidy] carbonate (DSC, I, 0.265 g, 1.035 mmol) was added. Then triethylamine (0.104 g ,
1.035 mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
20 sat. NaHCO; (10 mL), washed ethyl acetate (2 x 20 mL.), dried MgSO,, and evaporated to dryness. Column

chromatography (silica, EtOAc/MeOH, 10:1) afforded the oil ITI (0.247 g, 83% yield). ESI MS: m/e
430.50(M+H)".
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OO0 Il 49 WD 2004/047871 PCT/ US2003/ 037996 9.7 Synthesis of Linear
- MPEG Modi fying Moiety (carbonic acid 2,5-di oxo-pyrrolidin-1-yl ester
2- (2-met hoxy-ethoxy)-ethyl ester) [201] Monodi spersed br anched MPEG2
1(470 ng, 3.91 mmol) was dissolved in acetonitrile (20 ni
di succi ni m dyl carbonate (DSC, ol1, 1.50 g , 5.87 mmol )%
PW se and

Then triet hww 1) was added?

after 10 mn't reaction m xf ur@ bécaie dHeart: i on wasystirred
overnight at RT. After stirringfor -16h, the crud i onlwas
evaporated to dryness and then dissolved in sat. CO3 (20 m),
washed ethyl acetate (2 xI50 nmL), dried MgSH, and evaBorat ed to
dryness. Columm chromatography (silica, EtOAc/MeOH, 10:1) aff d

the solid Il (Oaccdidilg, 62%yield). ESI M5 me 262. 23(IVH—I)~ 10 O

0 O( ,™H-{£=0—6—00—++ 0 Acetonitrile 0¢Triethylamn O 11

9.8 Synt hesi s of Tethyldniot ysabl vewth g

(dodecanoi ¢ acid 2-[2-(2, 5-di oXo- 15 o o e

pyrrolidin-1-yl oxycarbonyl oxy) - et hoxy] -et hyl ester) [202]

Monodi spersed branched Cl2-PE&R | (200 ng, 0.89 mmol) was dissol ved

in acetonitrile (10 nL) and disuccinimdyl carbonate (DSC, I1, 0.265

g, 1.035 nmmol) was added Then triethylamne (0.104 g , 1.035 nml)

was addeglgdr()StJV\h]gSeS 8 the reaction ni xture becane

cl ear ; Reacti hwg T dgl}ng' OQ‘WE (C%’PGW“%?%‘Px"s?}irfq]’fjﬁgl*lfléﬁfﬂrz 2-(2-
- 16h, the crude r acht }8 Val orat ed to dryness and then dissol ved

* 20 e
I|\/BSO4 S 2%83 mag{eisgh %}%r)cia rd\)’z%l?g?q (%o*}é{é 1 Qf:x%h;gl:)) %a.s( cgss?)(!ve%iQn gg(é?omrrqe %’Zﬁ mL) and
°t

Et OAc/ MeBReoTBIdYY cashopis foRE- Th-46% B $?1 myng)) Eavac@ed sﬁwwﬁy@)nmeﬁeuws 1.82

m e mmol) was added dropwise and afier 10 min the reaction mixture became clear. Reaction was stirred

overnight at RT. Afier stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
10 sat. NaHCO; (20 mL), washed ethyl acetate (2 x 50 mL), dried MgSO,, and evaporated to dryness. Colurmn
chromatography (silica, EtOA¢/MeOH, 10:1) afforded the solid INY (0.206 g, 55% yield). ESI MS: m/ke

306.11 (M-+H)'.
o 9
A
AN o Otg: .
L 0
II
0
Acetonitrile %
s e NP2 NN )ko N
Triethylamine o
15 X
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430. 50( MWHp20048879MD 2004/ 047871 PCT/ US2003/ 037996 0 O FETT/48283/3Vd6 O
Il 1l o Acetonitrile ~N Triethylamne p 0 O*~\OOIIIl 9.9

Synt hesi s Linear PEG Modifying Miety (carbonic acid

2, 5-di oxo-pyrrolidin-1-yl ester 2-[2-(2- 5

met hoxy - &1 0>y hthesisha Ry liropisid M@ﬁ)épegy)at&daﬁadifyi\@m@(ﬁé@n@msﬁ a8l @gﬁw,sé .

MPEG3 | (200 diago- pih:rﬁﬂdlmlo)lyc‘éﬁﬁn sahdgflethikypedyRpedr il e (2
di succi ni m dyl carbonate (DSC, 0.468 g, 1.82 nmmol) was added.

Then tri@f4y|Mgrodiepesel Waathed, CGB’E@ I @Ding, Mksnadiied dssopwi is ecauiltiaf1oenL)
10 mn tha d'is@c%ﬁﬁdn@ﬁ c%?ﬂaﬂr(ﬁsz@% %9 %l 2%69 mﬁ%ﬁcr u OB Lk yﬁ%me (0122 g,

overni ght _at RIT. ter stirring reaction
evapot at &tf tﬂBﬂ‘@r‘%ﬁ é@%ﬁd 4REvEhB a’&qré% @Fwtéﬁreﬁqﬁowxg@q becaggideas P(e@c@owys stirred

washed edvalghtt RT Atadef Rirdag 36 ~18h) the %ﬁeﬂﬁhcﬁ@ﬁ% eva@ﬂe@%@gﬁé Eﬁ%&l%ssolved in

the sot 1 RAHO g 50EP FEABERRl bl x o el s rimpspgmino &

da@@%@vmm%w pifirynesgy Eghumn
O~ \/ O ®rapatopiapl® (saA@etEmmtﬂm@Ie 1I0(])) Affordadi ted biy HAMD.208 £) 64% vield). ESI MS: m/e
390.40 (M+H)*.

16

o Q,
{
/O/< N
O —
o
T}o 5

i
I
0
Acetonitrile i
\\/”\v/\m/0\/”\0/\\/0\/”\0 oM
Triethylamine 0 0
L
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9.11  Synthesis of Benzyl Elimination Hydrolysable Oligomer (6-{2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-
ethoxy]-ethoxy}-ethoxy)-ethoxy}-ethoxy}-hexanoic acid 4-(4-nitro-
phenoxycarbonyloxymethyl)-phenyl ester)

L

[205] Potassium ferr-butoxide (3.64 g, 32.4 mmol) was dissolved in 250 mL THF. MPEG; alcohol {9.58
20 g 32.3 mmol) in 10 ml. THF was added. The solution was stirred for two hours The mesylate (7.0 g, 29.4

mmol) prepared from commercially available ethyl 6-hydroxy-hexanoate was dissolved in 15 mL THF and

added to the PEG solution. The reaction was stirred at room temperature overnight. The reaction was

quenched with 25 mL MeOH and filtered through a short pad of Celite. The filtrate was concentrated in

vacuo and the residue purified by flash chromatography (FtOA¢/2 % MeOH) to give 3.19 g (25 %) of L. ESI
25 MS: m/e 461.07 (M+Na)".

[206] To hydrolyze the ethyl ester, 1.1 g (2.51 mmel) of I was treated with 35 mL 1 N NaOH. After six

hours, the initially cloudy mixture had become a clear, yellow-colored solution. The mixture was saturated
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| ydrol ysabl e M cropegyl ated Mdifying Miety (hexanoic acid

- 2-{2-[2-(2, 5-

di oxo- pyrrolidin-1-yl oxycarbonyl oxy) - et hoxy] - et hoxy) - et hyl ester)

[ 204] Morith Nygeand eeldiBbecamitivente@6:REGB urkil (200 wak. Mhe 8tk oxWBSed wnhmemL

car bgnat e

?II 888| \?/’SCtHﬁ]2 aﬁ%to%hrrﬁ wir€drfed gve?kélsgf?% d 0 (I.,(‘,:OI(I:IICé nhg%dg%\'%éo atiqsd. 86 4 (78 %) of
1.209 nnﬁ\‘e)cawl‘%&fdje‘& Eﬁ&’ﬂ”ﬁm”@é‘”&iﬁﬂ (Mﬂﬂb’r@l@ (v+hafhe reaction nixture
becane clear. Reaction was stirred overnight at RT. Aft er stirring
for -16h,[207he Cobugic scRETL (080 pWASS map@ﬁsaﬁs@&ivee% o’ s osla & p‘ia@&”unﬁ?_r N;. To

ac
glr ;5: 3'5\'\//8318'4 éa]uté(algb é%ﬁ&%{?%mcg}&et %dy% %ﬂ ~hydrgXuTEGY }dﬁ@ﬁl;}S) were added.
(silica, Aferie/mrarnothe L) BPE endtisi ¢ NHS otete abdedd 16 Bri2QBac@on 1©4%mpktRhdWhen
ESI MS: mie md%@t@d &k oMl cted c%@oxglpamdQ-en%&eld tg\mlﬁuf{\ﬂa& gl @Edlvﬁ_}%ﬁ&hggﬁcé‘ and

I
of Benzy EF] i DN HEal SFJLaDY e Enpgaeioo mL) and ine (3 100 . The orgics
(6-{ 2- [ 23f2-d(id $v2r YRS fihe@edyar@itcBXdiated in vacuo to vield 0.71 B(7] %) of I, EST MS: me
et hoxyl - g@é’nﬁ M}Fﬁgtﬁ%ﬁ@‘ﬁﬂagoxy] et hoxy}-hexanoic acid 4-(4-nitr

henoxycar bo henyl ester) [205] Potassiumtert- but oxi de
?3 64 é was dissolved in 250 nL THF. MPEGS al cohol (9.58
20 g, 32 [2§1%m45 |130 dry §Hafh Frhyfioxohersyladied (2.9F1363.6 mhoal) el 2. 98as2461 nfoB OMAP

for two heddssohbe m@y&nauﬂ (( 7 %Qz 97 mAQ) as FERed n&l}l@tﬂé’-&@%ﬂdrf , and addeg The

rox - hexanoate was di' Ss
(r:rE{mmrEC :a%%t’x“ g\é“gs:i’lT% & {‘H’&’ Eééf%? a‘ferfbﬁl? Tiraniyters ops Brshoditst NrH@ d2 2200 mL)
room t enpértituiec Woenlni ght orgdie weeadt:li ofer WBSO, GiERE B&ﬂev‘d\éo?é%d?t@ d%ess The
Me OH andeefiinlet e %gr:ﬁeg VMR SRR é‘raﬂﬁ‘?‘ qszl%]; %Ac/ﬁ(? % MhSH) to glve 0 701 g (58 %) of

oncentrated in
¢ oligomer IV. ESIMS: 539.10 m/e (M+Na)".

[209] The oligomer IV (0.562 g, 1.09 mmol) was dissolved in 15 mL dry CH;Cl,. To this solution was
added 0.23 mL (1.64 mmol) TEA and 0.329 g (1.64 mmol} ,-nitro-phenylchloroformate. The reaction was
stired overnight at room temperature. The mixture was then diluted with a further 15 mL CH:Cl; and

20 washed with 15 mL 1 N HCI followed by 15 mL water. The organics were dried over MgSQ,, filtered and
concentrated to dryness. The crude product was purified via flash chromatography (silica, gradient elution:
3/1 EtOAc/hexanes — EtOAc) to give 504 mg (74 %) of the activated oligomer. ESI MS: m/e 682.72
(M+H)", 704.72 (M-+Na)",
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vacuo an¥q H&4PETHue purified by flash chronat ography FEFEEIB/G9
MeOH) to give 3.19 g (25 %9 of 1. ESI 25 Ms: nmie 461.07 (MtNa)'

[ 206] To hydrolyze the ethyl ester, 1.1 g (2.51 nmol) of | was
treated with 35 mL 1 N NaOH. After six ours the initially cloudy
ni xture had becone a it|ear, W@PTW\Q( sol g{mhﬁ The m xture was

saturated 52 \A@ECQCG:O#OQ&SLL_ECELUSZDQQLOBLQ%
acidified with concent 'ited HCl uAfil the pH was 2. The;sol u |on was

extracted with 100 mL CH2Cl 2. The organics were dried over Na2SO4,
filtered and concentrated in vacuo to afford 0.80 g (78 t he
carboxylic acid U ESI Ms: mle 411.07 (MH)', 433.10 ( &w [ 207]
Carboxylic acid 111 (0.80 g, 1.95 nmmol) was dissolved i 16 nL CH2CI 2
and pl aced ;@der% N2. To 5 the& solution, 0.486 g,(2..5 mne]) EDC and

0.288 g (2. )’\N/hym\g')? M@Nwwflve
hours, another 0.2 gnEDC &nd}0/12 ™S were added to drige réaction

to conpletion. Wien TLC indicated that no unreacted carboxylic acid
remai ned, GMQSe m %t ure vvas diluted with 60 nL CH2Cl 2 and washed with
cold I NHCI 100 cold water (2 x 100 nL) and brine (3 x 100
The or Cs re dr| ed over Na2SO4, filtered and concentrated
mvacuof*% IdO?lg(?l% of Ill. ESI M5: me 10 508.17
(MtH) ', 530. %{ﬁi [208] In 120 nL dry CH2Cl 2, 4-hydroxybenzyl

alcohol (2.93 g, 3 6 nnnl) and 2.98 g (24.4 mvol) DVAP were
di ssol ved. Cbnpound [l (1.2 g, (2. 37 mmol ) was di ssol ved i n anot her

40 nL CHZ reactl on was sti enperature
over ni ght . The (rjn/\x?ﬁ\r}ei\ﬁa g wth I N Hﬂm
brine (2 x 200 rrL) The® org n| s vvere dried over Na2SG@a, fl|t®"“ﬂ@q,51d
evaporated to dryness. The 15 residue was purified via flash

chromat ography (silica, EtOAc/10 % MeOH) to give 0.701 g (58 % of
oligonmer IV. ESI Ms: 539.10 me (MtNa)'. [209] The oligoner 1V (0.562
g, 1.09 mol) was dissolved in 15 nL dry CH2Cl12. To this solution was
added 0923 nSynfliesi®df Anmolaxbalbzie HpdtosadBXieHifythg Gbidti@hnbonic acid 4-(6-2-[2-(2-{2-
Pni t r o- phenyRdhingthoknpethatypethdiypetheqd-tihany)-whexyl-shoxyl-aekyby Orphlegyh bsiear -
room tenpera!lrmﬂ'heﬂl?htsfem xture vvas then diluted with a further 15 M
CH2Cl 2 an washed with 15 niL N HCl followed by 15 nL water. The
or gani cg‘ It\é{mc:ﬁ:"i %‘iﬂ’hﬂ&@ro &/B@@&’m"pl o diswlred 0 mlofy SR Glapnddhe resulting sofution

dr yness wasTdveled roumles mraadﬂ(bhthWa‘EA 8164 i b Mhidolf haSsa@hh@ RS 995 ﬁz@@b 5 mmol)

(sily] I ti OS‘CF/ hexanes -

(70 e S RAEMA oBAL b Bl WG [RBRFR it 195y b 50 ng B

( M+Na) ' rempvedSfr@yg the ice bath, allowed to come to room temperature and stimed overnight. The reaction
mixture was diluted with more CH,Cl; and washed with saturated NaHCO; and water. The organics were

( dried over MgS80,, filtered and concentrated i1 vacuo to afford 12.4 g (98 %) of MPEG; mesylate, 1.

[211] A solution of 1,6-hexanediol was prepared from 6.311 g of the diol (53.41 mmol) and 180 mL of dry
15 THF. The solution was cooled to 0 °C and placed under a N, atmosphere. Potassium fert-butoxide (5.996 g,
53.41 mmol) was added to the solution and the resulting mixture was stirred for one hour. I(10.0 g, 26.7
mmol) in 30 mL THF was added to the mixture. All was stirred for a further 3¢ minutes at 0 °C, then
allowed to warm to room temperature and stirred overnight. The reaction mixture was filtered through
Celite. The Celite was rinsed with CH,Cl, and the combined filtrate was concentrated in vacuo. The residue
20 was redissolved in CH,Cl, and washed with water. The organics were dried over Na,SQ., filtered and
evaporated to dryness. Purification by flash chromatography (silica, CHCl;/10 % McOH). Some material
was further purified by preparatory TLC (EtOA¢/10 % MeOH). Combined yield was 3.923 g (37 %) of 11
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MPEGGOH -T-IF ---~7fg 0~ "~~~ v A~ XIf 010 INNaCH 0, N NHS, EDC
4V i~y OH60--qCva1I( in 0 Oexcess OHI HO ~ DNIAP, V v
~(/ O iy Ir0O 1/ OOONXR2 5 9.12 Synthesis of Aryl

Car banat &2 df'd? %agbf) 5 R}ﬁ’ﬂp %01 ditgolNes e d §mi bl endlisi rebulting solution was cooled to
4- (6- { 2- [0Z€(aRd §l@ved under N,. Triethylamine (1.65 mL, 11.9 mmol) was added and then 0.92 rnI%, e()l(] ‘,? mmol)

th th et hox et_hoxyl - et hox
. e RO A E SR O LA SO B o g
'33.7 mmla’)d Himatieaidosomedo raama@npetatugy apd @h‘@ﬂ:b@nmd Tfi@eeaﬁtﬁﬁhﬂﬁﬂlre @as diluted with

sol ut i50N meWa3,CQ hdBehsked win g\atﬁr&emaﬂ(ﬁg a%%er Y. h 1cs \T/efr nﬁi}:fi o&eﬁ %%éjltered

. d dth esu
%Z Zgg:a” &B%Cﬁ“%‘feegéwaﬁi‘*f?éon@‘(ééﬁ‘?%iﬂ%éggﬁm&ylﬁﬁﬂf or thirty minutes at 0

C and then\renoved fromthe ice bath, allowed to come to room
t enper at (H& alnd bk gonehing\se mili SHITHETHED 15 €AY ingib]) @mk%ﬁny@,&o@l\v!ay&,ggm

LHRC gv@]s{bg ura HCOB .and. wat er
\(I)Mr Eggn Img ;?(\)/tver e tr_llﬁﬁebg]dover %@é&%%?&% e ta‘}ed %{‘E%GCF%HIHW?‘E’E%‘HESPWE\H@&W hour
t o af f or & "4 BMPEIFtYS uoder of ingyPE@esphess yA alion bf 3.952B1(B.32¢ mablibf BNn@D mL THF

1, 6- hexangdidedd. WaEer RrRRRF e8 hfrOMeCn@d lmﬂur@ wal H&ng%ﬁ) %1ﬁ£‘1§§ 'éflh'gggl a)nd Perecl

15 THE on was cool ed
38&2 mét (r)r{)“fs(’;‘% %? gortgag 85 gF ? Eﬁ‘r {Lﬂffﬁatwa& FRpeenpredyig ragyio angghewwmwm)ﬁe«m ﬂash
added t ochrdwatogephyt (iben, at(mwmg)ft e® Ul tb iprgident X84U8 @3 \A?Sof%bmﬁcru%i IV OESINE mve

hour. 1 + 4 in 30 nL TI-1F was added to the m xture.
Al was ﬁs???%gﬂfégr 14¥urt er 30 mnutes at 0 C, then allowed to

rmt mtenmperature and stirred overnight. The reaction mxture
ﬁg n} i Ft f‘ﬁd CrPInG R (EEPie; b8 el wad divselvalds 2 nh dE0HW ToHhiCkPGbR wardded 2

the tonbilmedlfidd hg af & WBSCORRENL 1A Bfird MixMACMR plal &, AME stirred until TLC

confirmed that all of the starting material had been consumed. The mixture was then filtered through Celite

and the filtrate was evaporated to dryness to yield 412 mg (71 %) of V. ESIMS: m/e 511.09 (M+Na)",

[215] The oligomer V (0.605 g, 1.09 mmol) was dissolved in 15 mL dry CH,Cl,. To this solution was
added 0.23 mL (1.64 mmol) TEA and 0.329 g (1.64 mmol) p-hitro-phenylchloroformate. The reaction was

20 stired overnight at room temperature. The mixture was then diluted with a farther 15 mi CH,Cl, and
washed with 15 mL 1 N HCI followed by 15 mlL water. The organics were dried over MgSQ,, filtered and
concentrated to dryness. The crude product was purified via flash chromatography (silica, gradient elution:
3/1 EtOAc/hexanes — BtOAG) to give 491 mg (75 %) of the activated oligomer. ESI MS: m/e 654.71
(M+H)', 675.71 (M+Na)".

‘\\\ £5
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20 was radpsselvediin CH2A 2 and washed with wat er. The POIRfasReE 306 e
dried over Na2SO4, filtered and evaporated to dryness. Purification
by flash chromat ography (silica, CHC13/10 % MeOH). Sone material was
further purified by preparatory TLC (Et OAc/ 10 % MeOH). Conbi ned vyield
was 3.923 g{(3A N qf~Ho 5410 20 04#0z 28 71 1REFikdS2003/ 037996
[212] Il (3.923 g, 9.89 mol) was di s$¥fved in 16 nL dry CH2Cl 2 and
the resulting solution was cooled to 0 C and pl aced under N2.
Triethylamne (1.65 L, 11.9 mmul) was added and then 0.92 niL (11.9

mrol ) et hangsul f onyl chloridegﬁég"addegwﬁg Io§€.mclfde reaction was
stirred at 0 C ¥or 4 fuft t hi mry ninuteséﬂgﬁ% t henoal | oREF BB me
to roomtenperature and stirred overnight. %he reaction nixtume was
diluted with 5 nore CHzZCl 2 and washed with saturated NaHCO3 and

wat er. The organics were dried over Mj2SO™4, filtered and
concentrated in vacuo to provide 4.25 g (91 % ofinesyl ate 114K [213]

In a flask containi MOIUE*/SG/Q%\Q«(%%OQ,ZD ) of

4- benzyl oxyphenol wak ssol ved.” Potassiumtert-butoxide (1%202 q,
9.989 Mol ) was added™and t he resuIﬁVng m xture was stirred f {/%f}
hour at roomtenperatyre under an ingrt,gtnosphere. A solution
3.950 g (8.324 muol) 11 in 20 nLlFHE 10 was added. After a
further 18 hours, the¥entire m xture Ywas quenched with 10 nL MeOH and
filtered through a s LogaQ/QL\§Iid$£6«J'g;fLLbLale was

concentrated in vac%gfgﬁb t he residue purifie8 by fI%sh

chr omat ogr aphy (si I+ a” Et OAc/ MeOH 20:1) to provide 1.584 g (33 % of
conmpound IV. ESI Ms: nile 579.16 (MfHW 601. 14 (M+:Na) +. [214]
Compound 1V (0.683 g, 1.18 nmol) was |dissolved in 20 nL MeOH. To this
solution was added a 15 slurry of 136 of, 5 % Pd/Cin Nbcy. The
entire mxture wWag pl aced er~f>and et irred wit FL® contiToed
that all of the s b rial had been consumed. The m xture was
then filtered through Celite and thg filtrate was evaporated to
dryness to yield 412 ng (71 % of V. Esi M. nmie 511.09 (MENa7. [215]
The oligonmer V (0.605 g, 1.09 mmol) was dissolved in 15 niL dry

CH2Cl 2. To this solution was added 0.23 nmiL (1.64 mmol) TEA and 0. 329
g (1.64 gyl Jmdthdal FEOsRIAME IRbRLA MG €. The reaction was 20
stirrgd overnight at roomtenperature. The m xture was then dil uted
with a further 15 nL CH2Cl 2 and washed with 15 nL I N HC foll owed by
15 L wapkes]. Thhpre@fitGReMMISIwRbes mbtioddhyOdah a M Sbric fn:biefy%fﬁﬂ pféEBﬂt invention may
concentq&%gg,eg dryness. The crude product was purified via flash
chronatograpﬁy‘(silica, gradient elution: 3/1 EtOAc/hexanes - Et QAc)
to give 491 ng (75 %9 of the activated oligoner. ESI Ms: me 654.71
(I\fH—I)', BPL 71 (Mrthed - Agivaipn\\BingBIS4/ 047871 PCT/ US2003/ 037996

[217] Alyl-PEG-OH, I (0.4 mmol, 1 eq.) was dissolved in acetonitrile (5 mL) and disuccinimidyl

10 carbonate (DSC, 0.6 mmol, 1.5 eq.) was added. Then triethylamine (1.2 mmol, 1.5 eq.) was added dropwise
and after 10 min the reaction mixture became clear. Reaction was stirred overnight at RT. After stirring for
~§6h, the crude reaction was evaporated to dryness and then dissolved in sat. NaHCO; (10 mL), washed
ethyl acetate (2 x 20 mlL), dried MgSO,, and evaporated to dryness. Column chromatography (silica,
EtOAc/MeOH, 10:1) afforded the activated oligomer 11,

15
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cHCl MPEGEOMs |) KA' O Bu HO2) Y000 MPEGGEO(CH2) GOH M F. - MPEG
- Q(CH3) GOV OH THP IGiT 6 "~ /11l -K \ o HZ 10%d/C WoH HO V |
2N n o OVl 9.13 Methods For Activating Aigoneric Mieties 5
[ 216] The present exanpl e describes nmethods by which a gligoneric
noi ety of the present invention may be activated. 9.’1’%1 od I -
Activation Using DSC [217] Al kyl -PEGOH, 1 (0.4 mmyo, I\ eqy S
di ssol ved in acetonit AE-PEGIOHand di sucli ni 10 Far te
(DSC, 0.6 mml, 1.5 eq.) was added. Then triethylanmye (1.2 |, 1.5
eq.) was added dropwi se ,and after 10 mn the re yon m xt @ e becane
Clear. Reaction was stirred overnight at RT. After stirring for
-16h, the crude reaction was evaporated to dryness and then dissol ved
in sat. NaHCO3 (10 nmL), washed ethyl acetate (2 x 20 nlL),odried
MgSOX4, and evapor at ed Acgomirymess. Col urm chr omat ogr aphy Ysi i ga,
Et OAc/ MeOH, 10: 1) —afferded-the activated oli QO%PIE%._ @6\'
2004/ 047871 PCT/ US20037igB798i6c 0 0 0 Al kyl - PEG + 0~ 0o-" O

il

9.13.2 METHOD II: Activation Using NHS

(\ 5 [218] MPEG-alkyl-acid I (0.544 mmol, 1.0 eq.) was dissolved in 15 m! of anhydrous methylene chloride
and then solution of N-hydroxysuccinimide (0.816 mmol, 1.5 eq.) and 1-ethyl-3-(3"-dimethylaminopropyl)
carbodiimide. HCI (EDCI-HCI, 0.816 mmol, 1.5 eq.) in anhydrous methylene chloride added. Reaction was
stirred for several hours, then washed with IN HCI, water, dried over MgSQ,, filtered and concentrated.
Crude material was purified by flash chromatography (silica, gradient efution: 2-5 % methanol in CHClLy), to

10 afford activated MPEG-alkyl-acid XL

0
N-OH
o) o 02@
o)
MPEG alky] /LOH MPEG-alkyl /Lo/ 0
{ X EDCLHQ, i
- DOV

9.14  Synthesis of Modifying Moiety with Branched PEG (6-12-(2-{2-12-(2-Methoxy-ethoxy)-ethoxy}-
15 ethoxy}-ethoxy)—l-(2-{2-[2—(2-111ethoxj'-ethoxy)-ethoxy}—ethoxy}—ethox}'methyl)-
ethoxycarbonylamino]-hexanoic acid 2,5-dioxo-pyrrolidin-1-yi ester)

O
/O\/\O/\/O\/\O/\/O\//\]
1

1. Tetraethylene glycol monomethyl ether a(I4.0 g, 67 mmol) was dissolved in tetrahydrofuran (20

mL) and NaH (1.77 g, 74 mmol) was added portion wise and reaction was stirred for 2 h. Then
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00 OO wAzesoanitsnil e N Triethylamine Alkyl-PEG O 0  IplcTnS2d®/3799
METHOD I1: Activation Using NHS 5 [218) MPEG al kyl -acid | (0.544

nmmol, 1.0 eq.) was dissolved in 15 m of anhydrous nethyl ene chl oride
and then sol ution of N hydroxysuccinimde (0.816 nmol, 1.5 eq.) and
1-ethyl - 1c(1}%ro‘h%rﬂ?(tzbﬁlrﬁ’£nd1% Wad adde@ERBHIsE Qﬁcﬂﬁe réd%or(m,h@ at 19F R} 83

mmol , 1. g.) 1 n anhydrous ?hy% ene ChPOI’I de added. Reaction was
stirred oThﬁs eruea rRctipgumdiure an fifterst dleronght Gelitnandcvashgd ERCLARF @ Loy dibe

MySOH, Tl tiered @d}ﬁeoc?{séléleq&ti%ﬁ% qn@@%%% h&"ev ?at&i’?dhfdla@?s .Ib%Column

flash chronmat ograp ca gra ‘ent elUtio /o met
CHC13), chpmalqraghy (stlibasahyl aedtase) affeEed 4k kighr cab(ill Iﬁ 2, 5T yiRidDH

I\/PEGSaI kyl C O MEGalkyl AOCHO 1 EDCI.H, Il DCM9.14 Synthesis of
Modi fyin i eby with. Brgniched PEG

(6(2(2Q My hoxy) - et hoxyl - 15

et hoxy}- et hoxy) - 1-(2-{2-(2- (2 me - et hoxy) - et hoxyl - et hoxy} - et hoxym
et hyl ) - efhoxygarhoyleam anoi ¢ acid 2,5-di oxo-pyrrolidin-1-yl

ester) O 20 1. Tetraethyl ene glycol nononethyl ether (14.0 g, 67
m ne]) was dissolved in tetrahydrofuran (90 nL) and NaH (1.77 g, 74

nol ) was adgeth _}/ﬂl‘ﬂé%ﬁl’dl \Moﬁ@m@mgx é@@cmwg\ eS8 sdoly fiedl11(06.120038 He®nwere
57 WO 2004/ 0478 7 US2003/ 03799 chlorohydrin (26,3 nl, 0.34
mol ) wasdissatyedindr b é&oaﬂdaﬂ%ﬁ%@@ﬂ? i&va%o@tg IPP}éavaaﬁdle?‘ flBF reagionpyvas

The ¢y U%rre@a@éiﬂlgﬂ it L@ﬁd@@ﬁctfohlv&a%ﬁﬁtea mtw;qncge(bo@ %L?%sﬂ@ﬁﬁ?@aHCO«
CH2Cl 2 (250 nmL). The filtrate was washed O (2 nm.), dried

MySO4, AR evapdrlEW mb).diripdddeSOcand, mpox@mi dﬁ&rﬁgﬁ%pﬁylw ghrematography
ethyl acgfiaf ehydlcb@kd®iok,a0ah £85rdi 1 a e o} p1. 92, DEAGEIS! d) -

NO»
\O/\/O\/\O/\/ 0\/\0
Da
O
[}

/O\/\O/\/O\/\O/\\/O
3
15
3. 4-Nitrochloroformate (2.87 g, 14.3 mmo]) and 2 (4.5 g, 9.5 mmol) were dissolved in CH,Cl, (45 mL).

After stirring for 10 min, TEA (2.1 mL, 15 mmol) was added and reaction stirred overnight at RT. Crude

reaction was diluted with CH,Cl, (130 mL), washed IM HC] (175 mL), H,O (175 mL), dried MgSO,, and

evaporated to dryness. Column chromatography (silica, ethyl acetate / MeOH, 15:1) afforded 3 a yellowish
20 oil (2.38 g, 40% yield).

\O/\/O\/\O/\/O\/\O /U\ o
P
o o o H
AN N N N TN g o
4
4. 6-Aminocaproic acid (0.126 g, 0.96 mmol) and K,COs (0.221 g, 1.6 mmol) were dissotved in H,O (D1, 5
25 mL). Then3 (0.5 g, 0.8 mmol) was dissolved in THF (0.7 mL) and added dropwise. The reaction was
stired overnight at RT. Crude reaction was diluted with H,O (20 mL), acidified to pH ~ 1 with HCI,
washed CH,Cl, (2 x 25 mL), organic layers dried MgSQ,, and evaporated to dryness. Column
chromatography (silica, CHCL / MeOH, 15:1) afforded 4 a clear oil (0.428 g, 85% yield)
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5 ~0H 2 2. Tetraethylene glycol nononethyl ether (7.96g, 0.038 nol)
-and 1 (10.1, 0.038 nol) were dissolved in CHC2 (100 ni) and
BF3CEt2 (0.48 nL, 0.0038 not) was added. The reaction was 1o S';I rred
over ni ght~gt~RIS\ Crude~~r eact jan was dpl ut ed vv!th CH2C1 2 (200 ni),
washed sat. NaHCOB (300 mi), HQ%QK@ |( _MaSO4, aRdl C
evapor at edpt o_drynesg. Col um c¢hr t ogy aphy siffi ca” sthyl acetate

/ McOH, 10: 1y affo dou-Fa-credt of | (4.5 g, 25%%ield)/ N2 OO 3
'15 3. 4-Nitrochloroformate (2.875g, 14.3 nmml) and 9_(4.5 g, 9.5

nmol ) were dissolved in CH2C 2 (45 nL). After stirring for 10 mn,
TEA (2. 1ntrctivtsd peig MethesIn dded) ands meﬁr),tm—mr@psuemdid@ws@khwv nﬂﬁo:),'?%lacx

Crude r igO i } 1 2 (130 ni vashed | M HC (1
) e T ﬁiz‘?ﬁa‘?’iﬁﬁ A SN e ppliy ey et AR, 101
chr orrgto °é%%§a(3 1o €3320 94 vieldet at e / MeOH, 15:1) afforded 3 a
yellowi sh 20 oil (2.38 g, 40%yield). ,?O-lQOHOf 048;1. .

6- Ani noc&pf oi Syndiehisl of Dink2EPBG- AkPEVIOEide § ?]K&Q%O i02dd 2 5 -oé-_ rrolidin-
mol ) were dilsgekteetizp-tRQ-(20k hekylo etlﬁn)y)-et Bﬁﬂ_éqzé}_ th%x%’.gst G%Ygﬁq‘)d
was di ssol vedthaxyjFtily(&tef) nL) and added dropw se. _reaclfl on s
stirred overnight at RT. Crude reaction was diluted with H20 (20 nL),

acidified to pH- 1 with HCIvvashed CH2A 2 (2 x 25 nL), organic

| ayers dried MySO4, and gvag ed to dryness. Columm chronat ogr aphy
(silica,H ‘/\/I%ﬂ:i\flg afforded 4 a clear oil (0.428 g, 85%

yicel g 58 WO 2004/ 047871 PCT/ US2003/037996 0 OO0 per O N

1. Trethylene glycol (30 g, 0.2 mol) was dissolved in a solution of NaOH (8 g in 8 mL of H,0) and stirred
for 10 min. Then benzyl chloride (7 mL, 0.062 mol) was added and the reaction mixture was heated to 100
°C and stirred overnight. The crude reaction was diluted with sat NaCl (500 mL}), washed CH,CI, (2 x 400

15 mLj, organic layers dried MgSQ,, and evaporated to dryness. Column chromatography (silica, ethyl acetate
to ethyl acetate / MeOH, 10:1) afforded 1 a yellowish oil (9.87 g, 67% yield).

H3COZS\O/\/O\/\O/\/O\Q

2

20 2. To a solution of 1 (9.87 g, 0.041 mol) in CH,Cl, (50 mL) was added TEA (7.1 mL, 0.054 mol). The
solution was then cooled to 0 °C in an ice bath and then methanesulphonyl chloride (3.9 mL, 0.049 mol)
dissolved in CH,Cl, (10 mL) was added dropwise. The reaction was stirred at 0 °C for 0.5 h and then at RT
for 4 hours. The crude reaction was filtered through Celite, washed CH,Cl, (100 miL), filtrate washed with
sat NaHCO; (150 mL), H,O (150 mL), dried MgS0O,, and evaporated to dryness to afford 2 a yellow oil

25 (11.06 g, 85% yield).

HO/\/O\/\O/\/O\/\O/\/O\/\Q/\/O\/@
3

3. Tetracthylene glycol (7.32 g, 0.038 mol) was dissolved in tetrahydrofuran (140 mL) and NaH was added
30 portion wise over 0.5 h and the reaction was stirred for an additional 1 h. Then 2 (6.0 g, 0.019 mol) was

dissolved in CH,Cl, (20 mL) and added dropwise and the reaction was stirred overnight at RT. Crude
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5 O 5. A0ieeie7using Method 11: 4 (0.40 g, 0.64 mmol PCT/US2003/637996
N- hvdr oxysuccinimde (0.088 g, 0.77 mmol ), EDCI (0.160 g, 0.83
nmml ), and CH2CI, (5 nlL). Column chromat ography (silica, ethyl
acetate / MeOH, 10:1) 5 afforded 5 a clear oil (0.320 g, 69%yield).

9. 15 Synkdesi @a@ﬁlt&ﬂdﬁ&ﬁﬁgh%&ﬁ\b@&d Mg YA D aPRi&t ¥ iﬁ@s@b%!& Ces@Ghioil was

2, 5-di
> Lol 5 BB ER e st ol el FRR. 99 mhk i RAHOR: ABAFH BEESY FLL EresgisOs
et hoxy} -2ad Ipyiporatst dp )intas- - Colunpr-¢i@omaBgibPhyl (silica, Tathye tabkykeeN®leghy ¢@l) £BQed 3

g, 0.2 ngtgl;()\wgml(glggsggb%gg]dkn a solution of NaOH (8 gin 8 nL of H20
and stirred for en benzyl chloride (7 nL, 0.062 nol) was

added® and the reaction mxture was heated to 100 C and stirred

over ni gh{/.\Pﬁe\c’rhd'ésoF%ctl on was diluted with sat NaCl (500 ni),
washed CH2C 2 (2 x 400 15 nlL), organic |ayers dried MgSO4, and
evaporated to dryness. Columm chromat ography (silica, ethyl acetate
to et hyl4. abretastian fhe MeaHnpanh€: a1 p: a&ﬁe«s;deﬂnﬁ, aoymobomet@dﬂesﬁﬁphonﬁ%hﬁ:?gdag;6mL

67% vyi el sol ution of

ST i T S0 B ot B e S e
sol utd on was then cool ed to O Cin an ice bath and then

nmet hanesul phonyl chI oride (3 9 m., 0.049 nol) dissolved i CH2C Z

(10 ) de rop The rgaction was stirred or 0.5 h
ne rg 3 at

and then at RT ?t/?)@,lrs The colde Fedotpon~was—f I +er ed

through Celite, washed CH2C 2 (100 nL), filtrate washed with sat
NaHCO3 (150 nL), H20 (150 mL), dried MgSO4, and evaporated to dryness
to afford 2 a yellowoil 25 (11.06 g, 85%yield). 3 3.

Tet r aet Kyl Erresofjitipe of 3 (57532043 o) @88trahplpfuma s adi sis)obas @dtell Potassium tert-butoxide

t et rahyqy gf Er@@lﬂfﬁ %9 Ak Iﬂ)e IQE{&QW i roal l%gngl %%Pgloétﬁb g,r%m-ﬁe 0 gﬁoléedsm

h and the réaction was stirre an additi ona
0. 018 moTEhyderduren €8 By ues 2idpd dyap eirpand S repttjonayasistingd evtmigh pike smdeamattioneas

react i omfiltwas thedubli Caitk, QMENCII,, Al eF&Eorat@r 1408yneR9 Tme%%éé%zsﬁﬂs%olved in ethyl

PCT/ US2 9 re I rough Celite, washed
CH2C12, %Q?&{ gl\?gprglf)at eg‘e% 3P Q @larfbééd ““E‘“ﬁe rP@é%Stoaﬂ?“do?vﬁp%%d togrgaest v &glumn
in CH2CICQO(H@JQ@amISllicm@h@dett@@ermm ayelqowishall.(2.Ma41G68 yielip0 nl), H20

(150 nL), dried MgSO4, and evaporated to dryness. Col umm
chropat ography (silica, ethyl acetate / McOH 10:1) afforded 3

/\/\\/\O/\/O\/\O/\/O\/\O/"\/O\/\O/\/OH
6

6. To a solution of 5 (2.4 g, 4.8 mmol) in ethyl acetate (16 mL) was added paltadium on activated carbon 10
{ wi% (1.0 g) and the reaction vessel sealed with a septum. A balloon containing H, was then inserted in the
25 septum via needle and the reaction was stirred overnight at RT. Crude reaction mixture was filtered through

Celite, washed ethy! acetate, and evaporated to dryness to afford 6 a clear oil (1.61 g, 82% vield).

O
7
30 7. A phosgene solution (15 mL of a 20% phosgene in toluene) was cooled to -10 °C and 6 (1.60 g 3.9

mmol) dissolved in toluene (5 mL) was added dropwise. The reaction was stirred at -10 °C for 0.5 h and
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yel | owi shWSt J004/847831 g, 49% vyield). 5 /~0 S02CHy 1 4. PrBgEUSHORAI e
same manner as 2: hexanol (6.2 nL, 0.05 nol), nethanesul phonyl

- chloride (4.6 nL, 0.058 nol), TEA (8.6 niL, 0.065 nol), and CHzCl 2

(60 m.) afforded 4 a yellowoil (7.8 g, 86%yield). 10 5 5. To a

sol ut i on Hgp 4 pSRU5Th plpseeas gl thludng vae them Higtilled bfiTaad the Y601l )il WasSdried under
added potasshuaderisRusadisge (1.60 g, 0.0144 nol) and the reaction
was stirred for 1.5 h. Then 4 (2.59 g, 0.0144 nol) dissolved in 15
tetrahydrofuran (20 nL) was added dropw se and the reaction was
‘stirred overnight. The crude reaction was filtered thr%ug lite,
washed CHzCl2, and _.evaporated to dryness. The resul tant joil ‘wa

di ssol vedm,om%mmWw%y . dried
MySO4, and evaporated to dryness. Columm chromat ography (siléca,
ethyl acetate) afforded 5 a yellow sh pil (2.40 g, 36%yield). 20 6
6. Tosa solution of 5 (2.4 g, 4.8 mol) in ethyl acetate (16 nL) was

added pakl adivam edng@Mkinv@ied; G&5 Ron7slQmo vy i e r i
vessel s&a}rﬁg W Lh ggqg E:HJ@] ;&r{g‘%l | oon ?:X)wrll\!t)%y?%?%awﬁéﬁg\g@ﬁ?ﬁg’nf?%w]?’nmp‘
i nserted“in the® 28° ’eaﬁﬁ 2V §Oedu iR hongoreniy (Silisa. siib acstaler NaPH, 15:1)
over ni gheffoaded BE cle@roildb06 L &% yield). m xt ure was filtered through Celite,
washed et hyl acetate, and evaporated to dryness to afford 6 a clear

oil (J.61 g, 82%yield). O 7 30 7. A phosgene solution (15 nL of a
20% phosgene in toluene) was cooled to -10 C and 6 (1.60 g, 3.9

rmpI ) dissol vsduleis BRhMGR %a,i_ e( | rp sl Thﬂeﬂ]re (-:tt- on.
o el P AR, S
distilled off an catrhe r%sﬁ]ﬁ"an 3'"(’Jllclm\/\gs “HPTER RSP 1Y &t m to afford

7ay5ellovvish oil. 0O O-NNO

/\/\’/\O ~S0,CH,
1

1. Prepared in the same manner as shown in Example 9.15: hexanol (18 mL, 0.15 mol), methanesulphonyl
20 chloride (12.3 mL, 0.16 mot), TEA (25 ml, 0.18 mol), and CH,Cl, (180 mL) afforded 1 a yellow oil (23.1 g,
85% yield).

W\/O\/\O /\\/O\/\O /\/OH

2

25 2. Tetraethylene glycol (50.5 g, 0.26 mol) was dissolved in tetrahydrofuran (350 ml} and potassium feri-
butoxide (29.2 g, 0.26 mol) was added portion wise over 0.5 h. The reaction was stirred an additional 1h
and then 1 (23.0 g, 0.13 mol) dissolved in THF (50 mL) was added. The reaction was stirred overnight at
RT. The crude reaction was filtered through Celite, washed CH,Cl,, and evaporated to dryness. The
resultant oil was dissolved in CH,Cl,; (300 mL), washed H,0 (2 x 300 mL), dried MgSO,, and evaporated to

30 dryness. Column chromatography (silica, ethyl acetate) afforded 2 a clear oil (18.51 g, 51% yield).

O
\A/\/O\/\O/\/O\/\O/VO\/Q
3
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5 8. Activated using Method Il: 7 (1.65 g, 0.79 mmol),
N- hydr oxysucci nimde (0.437 g, 3.8 mmol), TEA (2.7 nL, 3.8 mmol),
and CH2C12 (10 nL). Col um chronat ography (silica, ethyl acetate /

“’;Sﬁheifg o ggglﬁggrﬁ%dzkﬁo%gm&p n fetbatQBrcBarar (SO NLALE aaad® Q.05 ¢ 40

(6- [ 2- ( 2mppl) podipp vp@ptng |rmyozewgmry1)ed &irtfoily.] Then epichlorohydrin (14.1 mi., 0.34 mol)
ot hoxy) s arbpl e Lt bt BRI LBEY 2 P RV R AR b

ynet hyl ) oxycar am no exano
2,5-di oxfﬁtep%ﬂrthl@hgfdﬂwfﬁ, wWeshed (I1RL),, ikl évaporatmiiﬂﬁss Tht resilt@parn @@s | Ui@solvcd

th

ot hanestr Do rP b ‘B P Tl 220 RLb Yt FRER) bt 50 20 i

ol I)OI aﬁdg@&@@e\(anﬁ@tedrto) drgrﬁdsmrﬁadmlcm(oggiogﬂmpghg%%&yﬁ )aQ:»tate Be¥anes, 10:1)
ie co : nol ) was

)qu ssol)veérom%g eatcrlea v&&eﬁggﬁﬁ(y&ym L) and pgt assiumtert- butoxide

(29.2 g, 0.26 nol) was added portion wise over 0.5 h. The reaction

was sti r&ed«ap/@gdﬂomwo\p\ a,mi/tdn\p«l (23.0 g, 0.13 m)l) di ssol ved
in THE (50 nL) was added. The Geaction Was\stjrred overni ght at RT.

The cr ud%ws fllter«%pl t hrough CefTte, washed CH2Cl 2, and

evapor at ed & resul'twit ~ei1 was dissolved in CHZCI 2

(300 nL), washed H20O (2 x 300 nL), dried MySO™, and evaporated to 30
dryness Col um chromat ogr‘aphy (SI lica, ethyl acetate) afforded 2 a
cly eal’ OB% %18 51 51O 3 61 WD 2004/047871

PCT/ us2db3 630}%’8 (4156&3}5%4“1&&?%(5&1’6 1 mmad) ip Ci.Clg60 mhbvgs aded BF;.OEL, (0.48
t e'él r ahydﬂofomommﬂﬁor Hﬁhéacms;vaaodﬁ}%d obaﬂg_l_ Ht @t BB gruldérféacuﬂfgﬂbﬁ d:ﬂ@ﬂ Rd;tﬁ I@H\MI,:?E%O
and reacfio [ oro rin

034 o ViR MR 0L 1R e BE MOt Yo etiogiomeer foghomn
48 h. Threompiggiephy dalice feﬂnfl paeseteLp ethwametatt IV Me@t dO:1 haforuigh 4 Gedldat &) (avasheds
CH2G52, Qg evaporat ed to dryness. The resultant oil was dissolved 5
CH2Cl 2 (ﬁ washed sat. Nad (200 mL), sat. NaHCO3 (200 ni), H20
(200 ni), dr| ed MySO4, and evaporated to dryness Col um

chromat ography (silica, ethyl acetate / hexanes, S afforded 3 a

cl ear oi ‘L\/QS\AG\Q,/\QDWDQI,(})\.O/\/O\/\O
/\/\/\\/O\/\O/\/O\/\O/\\/O
5
3. 4-nitrochloroformate (1.18 g, 5.8 mmol) and 4 (2.4 g, 3.9 mmol) were dissolved in CH,Cl, (25 mL).
( 70 After stirring for 10 min, TEA (0.8% mL, 6.4 mmol) was added and reaction stirred overnight at RT. Crude

reaction was diluted with CH,Cl, (75 mL), washed 1M HCI (100 mL), H,0 (100 mL), dried MgSO,, and
evaporated to dryness. Column chromatography (silica, ethy! acetate) afforded 5 a yellowish oil (1.04 g,

34% yield).
N N g N N /\/o\/\ /\/O\/\ 9
© © © /u\ OH
DY
/\/\/\/O\/\O/\/O\/\O/\/O s)
25 6

6. 6-Aminocaproic acid (0.157 g, 1.2 mmol) and K,CO; (0.276 g, 2.0 mmol) were dissolved in H,0 (DI, 8
mL). Then 5 (0.80 g, 1.0 mmol} was dissolved in THF (1.0 mL) and added dropwise. Oil droplets formed
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~OH 4 10W4 207404880l ution of 2 (4.54 g, 16 mmol) and 3 PETAIS2003/837996
mmol) in CH2Cl 2 (50 nL) was added BF3.OEt2 (0.48 niL, 0.0038 nol).

- The reaction was stirred overnight at RT. Crude reaction was dil uted
with CH2Cl2 (50 nlL), washed sat. NaHCO3 (100 ni), H20 (100 nmi),

dri ed MySO4p 3azmda@i¢faprwraliaad (2 onIdrwen @&id akdothd! Felictiof REOHREO YRR ot RT. Crude

(1115 S0l o S ghEa, ISl A

(1.18 g, “5’3‘8 dﬁ%ﬂﬁs%n@dzpvmrmdgo dgngs.nfighiyn vievrmtadiaplaolsitieal cihpl CHRAEY R1eOH,
(25 nl) . 20:ariblde@s a Sak bif (000 OB LRidyI N, TEA (0.89 nl, 6.4 mol) was
added _and reaction stirred overni ght at RT. Crude reaction was

dilutéd with CHQ 2 (75 m), washed IMHCl (100 ni), H2O (100 nl),

dried MySo# “afith~Buapordhed o drPness, | ugin chr omat ogr aphyo
(silica, eu@yl acetate) afforded 5 a yell P\ %
yield). ~& 6, ~6_Ani nagapr b/ aci d %0. 157 g, 1)
and K2C03 (0.276 g, 2.0 ol ) were di Ssol ved in H20 (O, 8 S . Then

5 (0.80 g, 1.0 mmol) was dissolvedrsin THE (1.0 nL) and added
dropwise. G| droplets formed 62 WO 2004/047371 PCT/ US2003/ 037996
when 3 wésAgidaedusaadegiod dhof (0336 g6 was!) Adkteitoxpuckiitigle (08056 k) 035 HHRS), EDCI

St | rr ed @vias Bl @6 amath, o CHz@izL{g%lL I’ @@fﬁM ﬁpody%%?%féﬁ%c%deﬂ\{mé gce}%% X374 iclear

or gani

Iaye? dw}@dgﬁﬁégﬁngﬁd evaporated to dryness. Col um chr onat ogr aphy
(S|I|ca ethyl acetate / McOH, 20:1) afforded 6 a clear oil (0.720

46% vyield) 5 ONO-~[ OHO0O O 7 7. Activated using Method Il: 6
(d~356 g, 0.46 norel), N hydroxysuccinimde (0.063 g, 0.55 nmol),
EDCI 9.17  Synihesis of Sugar-PEG-Alkyl Modifying Moiety 2 ,2-Dimethyl-propionic acid 4,5-bis-
. (2,2-dimethyl-propionyloxy)-6-(2,2- -dimethyl-propionyloxymethyl)-3-{6-[2-(2-{2-]2~
15 (2,5-dioxo-pyrrolidin-1-yloxycarbonyloxy)- -¢thoxy]-ethoxy}-ethoxy)-ethoxyj-

hexanoylamino}-tetrahydro-pyran-2-yl ester)

O
J‘k/\/\/o
-0 ~50,GH;

1

20 1. Prepared in the same manner as shown in Example 9.15:  Ethyl 6-hydroxyhexanoate (8.0 g, 0.05 mo),
methanesulphonyl chioride (4.6 m1., 0.06 mol), TEA (10 mL, 0.072 mol), and CH,Cl, (32 mL) afforded 1 a
yellow oil (11.15 g, 93% yield).

O

-2
25
2. Tetraethylene glycol (19.1 g, 0.098 mol) was dissolved in tetrahydrofuran (190 mL) and NaH (1.69 g,

0.071 mot) was added portion wise over 0.5 h. The reaction was stirred an additional 1h and then 1 (23.0 g,
0.13 mol) dissolved in tetrahydrofuran (10 mL) was added. The reaction was stirred overnight at RT. The
crude reaction was filtered through Celite, washed CH,Cl, and evaporated to dryness. The resultant oil was

30 dissolved in CH,Cl, (200 mL), washed sat. NaCl (200 mL}, H,O (200 mL), dried MgS0Q,, and evaporated to
dryness. Column chromatography (silica, ethyl acetate / MeOH, 25:1) afforded 2 a clear oil (1.60 g, 10%
yield).
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(0. 115 gw@®2@4mmst), and CH2CI 2 (3 nl). Col unm chr onat ogramsy003/637996
(silica, ethyl acetate) afforded 7 a clear 10 oil (0.180 g, 45%
yield). k 9.17 Synthesis of Sugar-PEG Al kyl Mdifying Miety

2, 2-Di met hyl - propi onic acid 4, 5-bis-

(2, 2-di met h)yl - propi onyl oxy) - 6- ( 2, 2- di et hyl - pr opi onyl oxynet hyl ) - 3- {6-
[2-(2-{2-]

(2, 5- di d¥D- pyrr nm%&?{ar\bﬁ]\yww et hoxy] - et hoxy} - et hoxy) - et h
oxy} hexanoyl am no} tetrahydro-pyran-2-yl ester) O v v v OSQRCH3 1
20 1. Prepared in the same manner as shown in Exanple 9.15: Ethyl

6- hydr oxy hexamieabe? (1&0Q, 47 m@log% o Ya0H ethane sitepwninlat R @rd ie(éhekon

2 yoi | ot aneq Hi ek Mellan gy i 53sh itk P2 By £ Gty ans

(19. B gevm&%tmsmﬁmxsmwmﬂ(heﬂgtﬁf/cr)aérkydr ofuran (190 niL) and NaH
(1.69 g, 0.071 nol) was added portion wi se over 0.5 h. The reaction
was stirredpan additional Ih and then 1 (23.0 g, 0.13 nol) dissolved
in tetrahydfofuran (10 nmL.) was added. The reaction was stirred

over ni ghgfat ®RT. The cyude reaction was filtered through Celite,
washed CH CI g giated to dryness. The resultant oil was 30

di ssol ved i} (300 nmL), washed sat. NaCl (200 m.), H20 (200
m.), drieg-MS04—andCevapor at ed to }\2@53 chr omat ogr aphy
(silica,“athyl agetatgf/ cledr oil (1.60 g,
10% vyield) VO 200#/ 047371 PCT/ US2003/ 037996 3 3. A solution of
2{1.60 g, 4%@) inl MNaCOH (6 nL) was stirred for 2 hat RT. The
crude reaction! was diluted wi tsh sat. NaCl (24 nL), acidified to pH -
2, washed CH2CI2 (2 x 30 nlL), dried MgSO4, and 5 evaporated to

dr yness 4 02,3#,6Gkidr-G-pivaioy|falp-gd adiospyirad8tanine 78386/ g,€ll. &l ynmol) aod @ (050 g, D6 mmol)

il were dissolved in CHyCl; (8 mL). Then EDCI (0.368 g, 1.92 mmol) was added and the reaction was stirred
overnight at RT. After stirring overnight, reaction was incomplete so EDCI (0.368 g, 1.92 mmol) was added

and the reaction was stirred overnight at RT. Crude reaction was diluted with CH,Cl, (22 mL), washed I M
HCl (30mL), H;O (30 mL), sat. NaCl (30 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, ethy] acetate / MeOH) afforded 4 a viscous oil (0.397 g, 31% yield).

15

O
A
o o) o\rk o
o}
o) D 0 o )L N
{ Y\/\/\O/\/ SN TN g
. o 0O
D °
5. Activated using Method I: 4 (0.397 g, 0.50 mmol), N-hydroxysuccinimide (0.063 g, 0.60 mmol), TEA

{0.10 mL, 0.75 mmol), and acetonitrile (4 mL).' Column chromatography (silica, ethyl acetate) afforded 5 a
20 viscous oif {0.256 g, 56% yield).

5
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acetate / NtO—I? afforded 4 a viscous oil (0.397 g, 31%yield). 15 OO
ly 1150 G20), Thegpresgpt RBNP conjugateg weae sHrhagzed MilizgOrafousT okigdmerdconjugated at
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and acet 8fivity iaf the(rgceptoy,. regeineaio phtentpsiso gncaprialy bipsiallhtgikty) Gﬁ\h:y&econ\;\:) the Jead

acetate 1.SGO Ll (0.256 g, 56%yield). 64
2004/ 04)7???%%%%&)%%%6%&%}%%%8%’%Ogtgsf@thdr ol yzabl e, Non- hydrol yzabl e

and Pegylated Natrjuretic Conjugates [219] The pr esent exgrrpl eis
provi ded[4l dekondt'e RBNE Heasupbtingy fifm th sopreets pepttide nw@rtesioncoipany.  The

provigli nﬂan?éﬂichi d!fgglfn%n@ tlfa@%%%%lf iﬁgﬁ éég@ggfontcg't%é i a%xesg?p ggf &?&d‘?iﬁ{egﬁ(’j‘@%&n

include virtually all classes g ri'c noretie _

non- hydr ®igpren disicaeshend symthesizopegydiftalis fot cggmmtisn tﬁﬁfBI\:"]B(d!‘lﬂie)éZ@ﬁig&mn

ol4 gormer g cong,ugat es re synthesjz

utt Igi Zi n%“?/‘gﬁ %%lcoﬁ[%}g%%rﬁg%%%%%g et lflgra%fﬁfl? ‘(ﬁ%‘m 3po‘éliafs! i)ﬁgg%'i‘f"'% Here

pept i de. esterbliiso nPesgescensicheivé apjitgatiobeith Otmasrbiotigdrhen Ie@é‘en&c}’ &dtivay, tri aand fetra

g?g?ni)i%’\‘}g‘%t%‘\é{." ?( tC%SS L%glégrogige%sgﬁglrci iﬁ&gﬁéa;%!énggsaﬁs% &ras?st E%li)glgrhg"s w%pe not as
15 efficacious, two pro-drug conjugates (Class 3 oligomers} were evaluated.

[222] A first class of conjugates is non-hydrolysable. For conjugates of this class, the drug substance that

is dosed (i.e., the conjugate) is the substance that acts at the receptor. In other words, the oligomer and its
attachment to the peptide remain intact from the time of dosing to the time of clearance. These oligomers

may generally be comprised of an alkyl portion and a PEG portion. To maximize the effectiveness of the

20 oligomer to make the conjugate orally available and resistant to proteolysis, the lengths of the alkyl and PEG
portions can be altered and the order can be swiiched. The extent of conjugation (e.g. mono-, diconjugate)

can also be manipulated. Some oligomers that can provide conjugates falling within this first class as well

-as methods for providing such conjugates are described in U.S. Patent No. 5,355,030 to Ekwuribe; U.S.

‘ Patent No. 5,438,040 to Ekwuribe; U.S. Patent No. 5,681,811 to Ekwuribe; 1.S. Patent No. 6,191,105 to
25 Ekwuribe; U.S. Application No. 09/474,915, filed December 31, 1999; U.S. Application No. 09/459,443,
filed December 13, 1999; and U.S. Application No, 09/873,797, filed June 4, 2001, the disclosures of which

are incorporated by reference herein in their entireties,

[223] A second class of conjugates are micropegylated. For conjugates of this class, the alkyl portion of
the oligomer is cleaved once the conjugate is in the bloodstream. These conjugates may be particularly
30 useful when conjugation occurs within a region of the natriuretic pepide that is necessary for binding to
receptor, NPR-A. In such cases, the first class of oligomers may be beneficial to stability and delivery, but
may be detrimemtal to activity. The second class of conjugates reduces or eliminates that problem. The

amphiphilic oligomer remains intact through the digestive tract and enhances absorption in the upper
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30 solvent is evaporated and lyophilized to give dry products. Purity of the conjugates is determined by
reversed-phase HPLC and mass spectrometry,
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completely obviates the possibility of the oligomer interfering with receptor binding. Meono, di, tri, and tetra
30 conjugates were made from this class of oligomers. Tri and tetra conjugates were less stable. Two

conjugates were tested.

[231] The reaction mixtures were pwrified on a preparative HPLC column (C18) with a solvent gradient

system made of isopropanol/water (0.1% triffuoroacetic acid). The solvent was evaporated and lyophilized

67



WO 2004/047871 PCT/US2003/037996
words, the oligoner and its attachment to the peptide remain intact
fromthe time of dosing to the tinme of 5 clearance. Peptide mapping
experinments revealed the sites on hBNP to which the oligoners were
attachedio pr&}’de(ﬁkkada@h@%stﬂﬁ d@'%u&trs OffU”@‘lslogg"lg%&lj ?q'elte%ettextprﬁnerd%g%\)et% hase
pr oduct ribution could be skewed he preéedom nant nonoco ?pe
that for TELESRTUYETd at Lys3; the predom nant di conj ugate had
the oligoners attached at the Lys3 and Lys4. By varying the reaction
condi ti old82] tMetive BINR on§ ergamined autbe axsay t¢ gnbmam:mmpasgatoema@w fﬂ)r h@ nbi@de Bith-type
as the eyglpishy r odyget e o d i g
attachnment at ?ﬁdepl:y e natw%4 hrBYa!‘irtdch ; L&t hrga 1gjlczml u %lot acﬁidd;&%)e%e
fourth atREMARE:HC ﬁmﬂ@XJﬁﬁQS@ﬁﬁcﬁﬁ@ nGSEQaDIT’I,O a] in vihfeh C'md il ai jeined by a

nono, di disdlfide bording fér@ta wong Ok Yedi Q5 %Etﬁ'reé sialvaleRfind 8 id Saldudd are provided in
act|V|ty data the Lys3

Ttl?,\ﬁ Basedt on the ag% r%
monocon;j U Bh CORAl Y esesyed Gy Eme2ad e d%léﬁ wegp, op@pazed to those
d ass 2 @tang@ melesthe Mrrmre@pmgtyshtaltoeﬂiat[oaﬁtﬁ]] thEhgié pepady. ugﬁéeaﬁtatahaémpared to native

utilized r i nt.hesi. z
heor o o P Br2RERBL: AildAee Rasl AUTHS iR INAGENE The BARCTRN | BEeiene for
bi ndi“%g ‘b@iﬂ?‘ioé?t’ﬁ\sﬁe BN?’*haFﬁﬂéltdfi}?éé@aé@nP@@fmg mﬂlﬂmﬁuytﬂgblé—%@t 4ng shewmnibadnjugate

enabl e t}_lmepmgmd@@at@ssbqndm;,gg,fn&gtwuggmdggaggd and still retain
activity. The anphiphilic oligoner renains intact through t he

di gesti vg,t t r in the uppe
in circu atnlr'%% ﬁ.ﬁqo a{}E&F&F? %ﬁ) ?ésrec MLV ke i eg {%ﬁg cﬂ] E%E’d a8 i the
ol i gonerorilsy tmteattehmﬂ?bct Hethclfoldmhwg’rabge the pidndd BNh&nhd BNP @a;sthleSortJ&gete

bot - ber aardfingRaeh b e B HBRE 5B eheliny FrGRGRT H s e it
al kyks gr'Bhepsonyer and ciopassash;ehgserah HPPEGhdIin 4 mixaire afbgd 4tad BM?za,t The hr ee
cect | on) SiGEETE REELIGRRAGH L en Mhsehibt e o g pE L e major
si gni f i ciainudeg e & ysd/Lad iand Ly53/[8fsﬂ?8 The ﬁeﬂ&ﬁm@nt@htc&ﬁ@ﬁﬁﬁs conjugated at Lys3,

e o Y SABHE 51 L AR skt enafohe ey T R bl ng Seisoii b

of this tad Hssrmutda@fmmtfgpapﬁdd efRi“Asnd- M ﬁ@ﬁjdéshﬁ@tﬁg&]fﬁﬁhemgib@%ﬁjbg’a@ed at
tract. % %e ttege [%?’\l; &l absorbed, the oligoner is cleéaved

rel edsi AR B ép‘g%pt R R R A R e felieomans,
these cohjub@éel £3yAUOIURSSNP pMREE of &NiyY 9RbF AR BREGHERIeM thin a region
that is necessary for binding. However, in situations where the

m cropegf(l ated conjugates still do not retain activity, the third

cl ass oflab ugat es conpletely obviates the possibility of the
oligoner interfering with receptor binding. Mno, di, tri, and tetra
3Q conjugates were made fromthis class of oligoners. Tri and tetra
conjugates were |less stable. Two conjugates were tested. [231] The
reaction mxtures were purified on a preparative HPLC col um (C18)
with a solvent gradient system nmade of isopropanol/water (0.1%

trifluoroacetic acid). The solvent was evaporated and |yophilized 67
WD 2004/ 047871 PCT/ US2003/ 037996

68



WO 2004047871

to provide the conjugates was dry powders.
were determ ned by reverse-phase
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HPLC and mass spect r oftleyl.

Purities of the conjugates
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7.03Es 08[263% 2t ik 2ntiiped St the present conjugation technology may be used with many different natriuretic

10

15

20

25

30

peptides and analogs of these peptides to construct any number of different bioactive natriuretic peptide
conjugate embodiments with retained pharmacological activity, enhanced cell-membrane permeability,
and/or protease resistance. In addition to the hBNP described in several of the examples here, these
candidate peptides include by way of a partial list, peptides, peptide fragments and whole peptides, and
multi-constructs peptides prepared and/or isolated from the following assembly of bioeguivalent
peptides/proteins. It is within the scope of the present invention to include these constructs and conservative
substituted constructs thereof in the preparation of the embodiments, the present invention, as well as in
pharmaceutical preparations containing these constructs in a conjugated from with at least one modifying
moiety as defined herein in the treatment of congestive heart failure. These peptides posses a structure

amenable to modifying conjugation moiety.
1. Urodilatin (hANP with four additional residues at the N-terminus)
TAPRSLRRSSCFGGRMDRIGAQSGLGCNSFX'Y (SEQIDNO: )

The amine acid T defines a modifying moiefy conjugation site. In the above sequence, X' is lysine or an

amino acid other than arginine. Where X! is Iysine, a second modifying meiety conjugation site is provided.

2. Canine natriuretic peptide (Canine NP)

Canine BNP offers natural advantages for menufacturing of conjugates. No conjugation sites exist in the
loop region. Conjugation sites are present in the N- and C- ferminal tails. These features would enable
conjugation without substantial loss of activity. It should also lead to a smaller distribution of products,

resulting in higher yield and easier purification.
SPX'MMHX*GGCFGRRLDRIGSLSGLGCNVLRXCY (SEQ.ID. NO: )

The amino acid sites of X;, Xs, and X, present modifying moiety conjugation sites. In this neutral peptide,
all 3 sites of the peptide are available for conjugation with a modifying moiety. The loop region is identified
at amino acid 10 (C) to amino acid 26 {C). It is envisioned that any 2 or all 3 of the amino acids at position

3, 14, or 27 may be substituted with a residue other than Lys, such as Arg.

3. Dendroaspis natriuretic peptide {INP)

71



0 MPEG/Ow BMo034s7il Peptide Lys 3 3.21E-07 1.8E-07 106. 2c421stodsm3B9s 0
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may inciude a further conjugation site at the N-terminus.
4. C-type natriuretic peptide (CNP)
GLSK'GCFGLK*LDRIGSMSGLGC (SEQ ID NO.: )

The amino acid site of the K' and K are modifying moiety conjugation sites. In this example, both K' and
K?are the amino acid Lys. However, analogs of the peptide may include an Arg (R) in place of Lys at either
or both of these positions in the peptide. Optionally, the peptide may include a further conjugation site at the

N-terminus.
5. ANP (human)(rat)(porcine)
SLRRSSCFGGRXDRIGAQSGLGCNSFRY (SEQIDNO.: )

In this example, X is Met(M) or Ile(]), and wherein 2 modifying moiety conjugation site is at the N-

terminus, or R is changed to K to provide a modifying moiety site.

920 Agonist Activity at the Human Natriuretic Peptide Receptor A (NPR-A)

[234] The vasorelaxant, natriuretic, and diuretic properties of BNP are ascribed to 2 secondary messenger,
cyclic GMP (cGMP). The production of cGMP is accomplished by guanylate cyclase, an enzyme that is
activated when BNP binds to the natriuretic peptide receptor A (NPR-A) on the surface of endothelial cells.
The ability of the conjugates with either non-hydrolyzable (Class 1) or micropegylated (Class 2) oligomers
to stimulate the production of cGMP in human aortic endothelial cells (HAEC) expressing the natriuretic
peptide receptor-A (NPR-A} was evaluated. For the micropeglyated group, the conjugates were tested with
and without the alky] portion attached. The conjugates with fully hydrolyzable oligomers (Class 3) were not

evaluated in this assay becanse the compound that is ultimately released in circulation is the native peptide.

[235} Tri- and tetra-conjugates utilizing non-hydrolyzable (Class 1) oligomers were less active. Therefore,
tri- and tetra-conjugates utilizing micropegylated (Class 2) oligomers were prepared and tested. The in vitro

data generated from these Class 2 oligomers is presented in Table 2.
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d 1),0YGL o o-~Imis "0..,_0,.0 -O-IMEIIP OO0 BN-046 ntl at
- Ly53 or Ly:14 2.45E-07 1.2E-07 60.5 23.6 No 3 70 WD 2004/047871
PCT/ US2003/ 037996 0 O BN-0i 8 ~EG-Pepid: &n1.31 ill > >tWE-05 WA |11

g1 2 9.19 Natriuretic Peptide Candidates - Urodilatin, Dendroaspis
Natriuretic Peptide (DNP), and Canine Natriuretic Peptide 5 [23 :jt
is antici e t nay be use
with mny‘ﬁg.‘ f ?z'%%%t‘"k’%ﬁﬂ?ﬁ‘?@??&ﬂm B A PR I 1 cce

‘pept ides t ———;=-a--——--——-—-= ot di \‘ f erent higactive natripyretic
peptide ' ' PRveFage Enax (%)
activity, lenhancEdI*Cel ale prote

resi stanc INﬁflaﬁbBNPon to thHOhBNP descrllﬁﬁ'j( iL)rﬂ2§everaI of t1be
exanpl es Here, BMN@®e cdndi dat &ipepti des i nelm0e0by way of a<pgrti al
list, pept|lidesBNeBGft i de If ragn&atrs and jwhol e>pepod des, fand 10<33

mul ti-congtrucBdl-@Hpti dgs prepatied and/ or i seheb@ed Trom the Lohlowi ng
assenbly qf bi 88iguidval ent  pepéirgles/ priot el nsqp b 1S Wt hin Taggscope
of the present BNayention to ingfjude tThese cong HHICTS and COHESESVdII v
substituted copstgucts ther eofepdl TheTprepacyg haw of —tjhe enuggoucm S
the present TNERO§IEON, 45 Wel{g@s 111 7 [piar llglr@b!ed cal lt:pou a24 gns
cont ai ni ng ThegR_E@NST T YCTS T H i/, TOM] gdL t:u> 568 " wi—th . a<200||
nodi fyi ng —moi ety as definedherern—+n—thetreatment—of cor‘gcou ¥
heart failure. These peptides posses a structure 15 anenable to
nodi fyi ne3gongiggetistisTR LMy c&rve“opgdribiﬁtidy@:’p(caﬂﬂaeé’\’ﬁthlgm& @HSs 1 oligomers. The
addi tjonal residues the N-term nus)

TAPRSL RRESCIEEF R TRCREERS 30 1SREg Fop qden jrerEeEGm T eside thysetthe activity

def i nes evtained vty hatige fBhsedf Yhe GO pUGIRIL (TOBle S) dnQ were fhuk BRILAEONES SR P& ays.
X 1s lysine or an amno acid other than arginine. Were X is

| ysi ne, @ssiecbfl spAifyi NG ation site is provided. 20
2. Cani n[g éljlatl’l uretic %Aecgplt Pﬁghﬁ%a ﬁ@ %Ig Cani ne BNP offers natural
advant ages fo t ac Na_cani I_Ivaf Lon.sites
exist in the LLERRBUEd, gﬂzﬁsm M) ¢ pAvarageFesdit) in tthe N
and G terni nalNatyelhBNPrHese £8&tU)d80woul i enabl1@0 conj ufjat p&n
wi t hout subst ant iB¥-002ss |of a@BYVi/hy711t shoul d albgo [ead{to s

P (1)

smal | er di stributdNeA26f produ@ss (/) 140 20 5
BN-022 364 (C/) 99 79 5
BN-024 296 (/) 172 87 6

{2391 Primary HAEC were purchased from Clonetics for cGMP screening, Cells were plated into 12 well

.10 plates the day before the experiment. On the day of the experiment, cells were pre-incubated for 10 min at
37 °C with 0.5 mM IBMX to inhibit phosphodiesterases. Test compounds were added to the cells for an
additional 60 min at 37 °C and the incubation was stopped by lysing cells to measvre cGMP. An ELISA-
based ¢cGMP kit was used o measure cGMP production (CatchPoint-cyclic GMP Fluorescent Assay Kit,
catalog #R8074, Molecular Devices Corp, Sunnyvale, CA). This kit measures cGMP via a competitive

15 immunoassay in 96-well format. Cell lysates were added to the coated microplate foliowed by the addition
of an anti-cGMP antibody and a horseradish peroxidase (HRP)-cGMP conjugate. Plates were incubated for

two hours at room temperature, followed by four washes. A substrate solution was added and the
fluorescent intensity of each well was quantitated. The fluorescent signal intensity decreased with

increasing levels of cGMP. Native hBNP was be tested in each experiment as a positive control.
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resul tingd Roklo@ief Vi el d and easi er purification. 25 PCT/US2003/037996
SPX" MVHX2 GGCFGRRLDRI GSLSG.GCNVLRX3Y (SEQ I D. NO The ami no acid

sites of X1, X2, and X3 present nodifying noiety conjugation sites.
In this neutral peptide, all 3 sites of the peptide are available
for cong ygatdancoMjidated a SPRE ANl Redi®inRl %-prdtBes OOP region is
identified at amno acid 10 (C) to amno acid 26 (C). It is

envi si qaaﬂbtmahatmyic:&omgouad {h?]t&deﬁﬁc acﬁ‘h:gn P 1O bénd ﬁﬁed&br tﬁéﬁ‘ssjtaﬂ:i!i%ﬂn thd predefice

or 27 nmy St ituted Wt residue other .than S, such, as Ar

30 5. ronarondha s, il o RGBSt ey ol o

PCT/ US200:856:370 96 dete@tided/ P OF GRIf- Ktk DRIhMENUIdORBLRBPRPNARSTSA0 18h6h hid

NO. 3 THemap8lR afhsd sebrkiCeoffupddd@vafuatdNf se ALGs FRAI Fo}{%epgalﬁﬁf'e @i did native
t I bot h XZ atre the am no

conjugation sites. in this exanple, th X, and

aci d Ly®Nf Fougamrlestrdigfiehts, X is Arg or X2 is Arg. The N terninus
is also a conjugation site. Preferably, where X is lysine, XZ is

ar g: nid n[acx(]?rc:cmjhdgeues whenndupstedejth tHophi ookt ElQo 12uenipeps &t%e 0%5 Di@¥tions were
i ncl ude a t . conj tjon site at e termnus. 4. Ctype .. .
a1 ur ot B ffnged Pintds bicRPusiecibedi (bt Bk etmptionpaiis 195, Disesion
am no agfithe BBNR cofjufdie Were adtfbafed B/t MBEibY bNEhtiO hBNY if @Hh WAL The
sites. In this exanple, both K and Kz are the am no _acid Lys.
Howet e r AL PIFFEENLFOmABRGEFRINE IRETFhSARPIG des dipnafagsd FEELE @ﬁé&@ of

Lys at either 10 or both of these positions in the peptide.

Opt i onad.12y, BNTeCo@pitesiend sl Biastaugkdlitg furt her conjugation site at the
N-term nus. 5. ANP (hunan)(rat) (porcine)

SL RRSSCRERADRICNGBE: CENSFRY:C('GED Wi N :tesled Ifor thhir orab kimeyailabily Yo iras.  The
Met (M Qhju alt@(xl.@re _a@rﬂi?hsl‘é@@ & lid Qast%?xqésiﬁ/dl RQct I’@I S‘rLIYgaQ:%EJ @ ahd Br@seﬁéej[ & BENP
at the N 15 term nus, or Ris changed to K'to provide a nodifying
noi ety Oitertesdn Big birgdsiiragt war 2psasditying avajlphle TRiipEIPUNREsRY progrdires. PHisEpiheadies
Recept ofor @eu(c;ﬂmmdmtfvzaw];pe&h% cé@s edaelvax afth aat BAPY ik marsethiaﬁ,l%artcbn@}qm@%@%ss
properties.. re_ascr.ibed t secondary messenger, cyclic
(cGWP) . ™ ﬁg%pap(gggagaﬁe%cﬁ%%?ndg‘%wsiranggéVSsn‘bﬂf?I?Fféﬁ by guanyl ate cycl ase,
an enzyne that is activated when BNP binds to the natriuretic
pept i de?fHcepbrmale PrRighine RpPreHBEately 2& g aversfusenign ddisininile aged blogvailabfity of
The abi{ENPYan® hBAP oriR itk Fats @%roMhdidd oBérhiBR hnd @ whhdi bizabl £ 1b&ESceddor
or mcr o;%e%I at ed (fd?é}s?s 2%?94()":%90”@{5 tOdSt_I nul ate the production of
cQWP i r* YOS "Q 8PS & TGS Predorng ib] hour poidRERS)- expressi ng t he
natriuretic peptide receptor-A (NPR-A) was eval uated. For the

m c?pdgtijatPeidr igidening, ratsherecinighadjardalistribeted thtopgitogtthevildsing g@nph bpibbdyoweight so
the al kyl: emrcfoéiﬁg%a}ptm»géféeiﬁgtﬂg%%pmﬁna%@ M GhHe € Fiv Witk Ldel pEMAE oA BB fugates

oligoners (Cl ass 3) wer, ) )
were administered in a liquid fatty acid formulation at a dose of 2.5 mg/kg. Blood samples were taken at 5,
( 15, 30, and 60 min after dosing. Central venous blood for all dosing experiments was collected and

cenfrifuged. Plasma samples were frozen at —80 °C for analysis .

25  [245] The plasma concentrations of hBNP conjugates were measured by a commercial
immunoradiometric assay (JRMA) specific for the guantitative determination of human BNP in plasma
(SHIONORIA™ BNP, Catalog # 127024, Shionogi & Co., Litd, Osaka, Japan). Blood was drawn from the
dosed rats into EDTA coated plastic polyethylene telepthalate (PET) bleod collection tubes and centrifuged
at 1600 — 2000 x g for 5 minutes in a refrigerated (2 — 8 °C) centrifuge. Samples were stored in plastic tmbes

30 | at -80 °C in non-frost free freezers until analysis. 500 pL of sample were used for the IRMA. 100 pL of the
sample was added to a tube with 200 pL of **I-BNP reagent and one anti-BNP antibody coated bead. Each

tube was vortexed and incubated without shaking, for 18 to 22 hours at 2 to 8 °C. The tubes were then
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eval uated I1n this assay because the conpound that is ul t?’ﬁ&%ﬁzgﬁy‘m”“
~released in circulation is the native peptide. 25 [235] Tri- and
tetra-conjugates utilizing non-hydrolyzable (Cass |I) oligoners were
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_I|\_|a§| ve nglgoigﬂ mgrg%ﬁ%ls\k 1&111:?|_(Qlt y 1:0&bgn ]_%M(-) gg\z'ee;lfr lﬁBN’ﬂ@@rﬁl%ﬁleﬁ&ﬁH t@%@iggomole%ge
elra > < elra 2> > <
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act i vi t y[2¢alr Vigs foup ponjugpieoihst Wys d@edinrpte gateadt dgtepthlily inngre@htipg five minutes after

ol i QOMer &sind fiGure 55. %se%ﬂh&ﬂ@&t@éwér%ﬂiﬁéﬂ?%ﬁoﬂleﬁﬂ%ﬁ,raﬁéﬁﬁ o) average
Emr and an average EC50 closest to those the activity obtained with

natlvef nms of the B tide (Table 3 re thus eva .
further T4 o offf DR oeatr afieetuea 00 o Tugst iy o dgons o
conj ugat es. verage ECSo (nM Average Emax (%9 On Native

EEI-NEZ g 3 g[%g? 1; 1 ﬁﬂe &&Qr%%?amms 99;3;d§38t3 dgxz(;]nst;]age?théunh@\fopt%; Bééﬁtr :I;'rvfreg? %Qn ﬁwe creation

re purdhR¥bgouegmiems Abte é@aqhm pee@wf §1&wée#wfﬁy Oﬁréqawglem? ereiima{ie@aptwn

into 12 \)M}Hescnﬂe(h fpbalagudataCa diddhjiet Ah®a titenjexReHTBNthe hiMarl @ heAY pefide,
t he exw cells were pre-incubated for 10 mn at 37 Cwith 0.5
nl4 1B i nhi bit phosphodi esterases. Test conpounds were added to
the cells for an additional 60 mn at 37 C and the incubation was

st opped Higtodolfel cngyuesding © hBYPeasure cGWP. An ELI SA-

{248} The oligomers would be attached via the same procedure used for conjugation to hBENP. One
difference will be more of the activated oligomer may be added (1 — 10 equivalents; preferably 3-5

equivalents).

F249] Lysines are in the tails of the sequence. Multiple conjugation sites would presumably afford greater
20 stability in the presence of proteases. The lack of conjugation sites within the loop is advantageous for

binding at the NPR-A binding motif.

924  Synthesis of an hBNF amphiphilic polymer conjugate

gi‘_ By using amphiphilic oligomers of different size and chemical composition, the absorption and
partitioning properties of a peptide conjugate, such as hBNP conjugate, can be altered. Conjugate
25  screening is used to determine which of the conjugates retain the activity of the native peptide and
show enhanced resistance to enzymes. The conjugates that have a desirable combination of traits
(e.g., agonist activity at the receptor, resistance to proteolysis, and oral bioavailability) may become

lead candidates for more extensive in vivo testing.

9.24.1 General Procedure for Conjugation te BNP
30 Monoconjugate hBNP use sites Lys 3 or Lys 14, or Lys 27, or at the N-terminus of the peptide.

Method I: Preparation of monoconjugates
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based c Kol oVas used to measure cGVP producti on‘(Cat ePPRIRE s HY ok C
GW Fl u%scgnﬁoy\%slsay Kit, catalog 4RS074, Mol ecul ar Devi ces Corp,

Sunnyval e, CA). This kit neasures cGW via a conpetitive 15
i mmunoassay in 96-well format. Cell |ysates were added to the coated
m croplate followed by the addition of an anti-cGW antibody and a

hor ser adi sh peroxi dase (HRP)-cGVP_ conj te. Plates re.incubat ed

For 1 b BROU Sant) MaoRistaiYaiir SASR (1 Tbr PR fiyE Nk il b8 L1
substr a&ﬁnﬁ%‘é?dk%l@/ﬁ% AfReA1aRRubhe THH 4@1064aDthd Plues bf N-BOP BIMSO.
wel | was’quantitated. The fluorescent signal intensit decre%sbed W'gt?o

i ncr easThyrepaivn vgs gfoniapbby KELCy Sapplee i e Liemprityiag weis Rigappd by takin
experi Ment -as & NOSkid ¥RuGQRLE 9o w1l 3 M) LORMAE 637 TRCTREBRON3LGS ¢AN6

9.21 BNﬁﬂeonj ugates and | ncreased Resistance to Proteases [240] The
nat ri ur ettfor £5omino Ufrdadtioas wersmet immedisgely purified thsy aveee fieem gotf] purlicptipg pould
their s%ab%]mitgdi n the presence of various proteases, such as
trypsin 4R gﬁyr'mtrypsi n. The stability of these conpounds conjugated
to proteases can be determined by the half-lives of the conpound

conj ugaivghedlt Reeppradseoieuloplerorypsias and 5 chynot rypsi n. Thus,
sevepal conjugates evaluated in these assays had a longer half-life
than di d-BN {Ivemui) BNP dissdvedeindMyBe (1 sed 3Fingiotch-BNP). 201de hBNF tatdéssolved,

were in a wi.th the .enz far.. i nut g . 29
Dy gest | Oha Ul etor et e rRiod SR, Thll) Birdbe %B%Eii"‘aomer.(
(TFA) ©  icG8IP e a6 jughtes AIC Bjuig featitidnjwuate, Bi et foo tetrapdnjudate) @mRlissolved in a
conj ugates, were co tq the, di gestiqn of. native i :
eggeri n@ﬁ?ﬁmﬂﬁ@ourfggf%grﬁngo?ﬁﬁ%?% © ?:%ﬁ{%uﬁdh hrgge\frlr)allnn?ﬁg%l' nrrggg%&m e
E anpjse \If,\@ogljtlgﬂea By th%rzce ct%ﬁmzeﬁmmmhymoﬁing YeRPréphied Gy njkingaied. afith action
i oavailability [, € _canj ugates t| e active in.vit >

Deot a8 ANt Br5aD bl OA001 SHBNYE 0- 100 A Hegpibns bk coffisd bl R YEhs. 16
admi ni s tr@icgs'rhstvs%ré 0% neRskinRiyHuaskd M) whiedRberiatopatticgronagelddn getfbrecd.
presence of hBNP conjugates in the bl oodstream was assayed using

i | abl di oi ; . Th t.i badi
et cot | QRemmmBUBNIS: SotAbPerdrB L% o LAt PNy S tr TR Bp i s 1 ess

than 1% Consequently, cross reactivity and interference by

endogenofofijaiatBNINMas: siet Lyws, LgsikandI343]. Adult, male rats wei ghing
approximately 250 g were used for determning oral bioavailability of
hBNP_an BNP. conj ugat es re fasted overnight and tap water

was f)oro%r ed Né’ﬁ"ﬁr%tgi Oﬁnrﬂo?%dj%g%}tg\é\?or a period of no water for 2 hours

pr e- dosi ﬁ%éu%g bredentQbthplP Rhovilied iohensAle 1he dutity B thOpresem itlesilon dor praxtding a
wer e wei ghed and

di stributed throughout the.dosin r.Qu .
e gt Sty BETSE RoERET P GEoUt A RO PRt MRPae s Blac e of he
Fi ve rat§estRlifvebtpad Theske +afiane fgos, Nt andgs) ugaheoscerinet by thel miepAnat efr @ of more
adiquid fat aci d. farmyl ati.o - Of 5, 0/ke- 1Bl 8edosame! s
{ ({%%Eno %E]gi::; %g"a,'llace 0 ag SQtErﬁa% g?ctﬁlgllpg Cfflrrgllo adTD/He8: th pSrhg ve

ver e t akBH an osi ng. Central venous
bl oods f opepédelpratiisi Nng experi ments was col | ected and

L. Analog of hBNP-loop region alone
CFGRXMDRISSSSGLGC- (SEQIDNO. 1)

wherein X is an amino acid other than Lys, or X is Arg or Gly.
2. Analog of hBNP-3Arg or an amine acid other than Lys

30 -SPRMYQGSG-CFGRKMDRISSSSGLGC-X™- (SEQID NO. )
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centri f ugad zdolasaw sarrpl es werefrozen at-80 C for anal Y$E$/us263/037996
[245] The plasma concentrations of hBNP conjugates were neasured by a

. commercial immnoradionetric assay (I RVMA) specific for the
guantitative determ nation of hurran BNP i n pI asma (SHI ONORI AT" M BNP,

Cat al og véh %%Z%érl t§hb%ﬂ1?l%l aé%.?, Ayréféra ~ mo aci’ds n % y%% hlnl D%Q%m\’)\@d?mg&sa%is

fromthe ats into coa Jirast1’c
t el ept hat G} BEFRRORYER, Fe\gh kK %W&théﬁ’L&hd{\@éﬂnRWLfm‘Q@dR at 1600 -
2000 x g for 5 minutes in a refrigerated (2 - 8 C centrifuge.

~Sanpl es aner e Asdiof SUBNR—Dh&gton Gitdk:Baes 180 aA80 C in non-frost free
freezers until anal ysis. 500 L of sanple were used for the IRVA. 100

gL of t 1 t f 1251 - BNP r eagent
and onergg%{tl\lﬁ ant ?\%ﬁggﬁgggfagxgﬂﬂgmﬁg EFng %e vvas vort exed and

i ncubated w t hout shaki ng, for 18 to 22 hours at to 8 C. The,tubes
ver e t hetherera \3- 927 Bainsaeld et ihesbsol/ o 3ryde acﬁsoﬁlef By sa9d Xoied preer a0
vmht h 2. Gmido a6ift oguaxsmzﬂmssml mﬂemb&dnhkfnfsex‘ Xb!iridt}{josﬂe md@el%%yl\lagdab GBNGh ?ther
then reas €., nas at.e ont.en 0
the t ube B 5 TR PR RSPl But 0§ PR Ao fR Rl Yoo
count ed HyKaang&imdysount er. The rad| oactl vity was directly

proportional to the concentration of hBNP or hBNP conjugates in the

sanpl e. 4 n ondess drapREAYERIEKE, SdaRMhiY nSAMRARS sikf X hBNP conj ugat es
and 5 allow for differences of antibody recogni t| on bet ween hBNP

conj ygat.e s determ ned
fr;omH)g S §"‘§N‘8&§§F 3@%‘%@%&%@5’% E‘hﬁq{gﬁgqgﬁ?’l NP conj ugat e.
[2\46] The four conjugates that were dosed in rats re all detectable
in ci rcaVhsmEioh i§ 3 Geerminpupedificaangite (Serdenchwberai i Xtare anpringecif gthpr than Lys.

conj ugatiesmsRinBoddits00%nd BNar ZliepeRithi &g oPOR. BNoth2 4mbQlindedts PraPAfpahk Qhis

of a Diconjugate, a Mnoconjugate and a Triconjugate pol yner

Modi fi catfons on 10 the Peptide Structure [247] The present exanple
is provided to denonstrate.the utility for the present invention in

t he credti onAnade ofbBtP-1édmj ugate fornms of the bioactive peptide of
choice. By way of exanple, the present description 11. will describe

a MDYOC QR MR indnHhGRANHUGHLS)s 8 Ghodterded LtBRIcUgRS € form of the human
natriuretic peptide, hBNP. 15 Protocol for conjugating to hBNP:

[248] The v a t he sane procedure used for
conj uga’?T O%&?{}ﬁﬁ%@ﬁ@s‘@%&}'&@c #Zgﬁgigﬁ% be nore of the activated

ol i gonmer may Qe added (1 - 10 eqU|vaIents preferably 3- )

equi val é‘ﬁ?r%‘)’ [i249p 10yasinnedcidsy grefeigbly i 3mipq gm@ﬁfmtlﬁ’éfhsé*ﬁiu@wéf‘én X' is 1 to 10,
Ml ti pl @reCpBjyUgainios agdstie Senp@U Kt mpy estprBOIBKNVT GORGL, Preat@sscR EMVQGSGC,

i i n e S BERTRERT, B8 E@ée@r‘néh%ai R MR gl

not i fo. KMVQ, KMV, KMVQG, KMVQGS, KMVQGSG, or KMVQGSGC. X* may comprise KVLRRH,
\ KVLRR, KVLR, KVL, KV, K, RVLRRH, RVLRR, RVLR, RVL, RV, or R.

6. Anelog of hBNP 1-29-3Arg or amino acids other than Lys
SP X'MVQGSG-CFGRKMDRISSSSGLGC- KVL (SEQ ID NO. )
wherein X' is Arg, or amino acid other than Lys

25 T Analog of hBNP 1-26-3Arg or amino acid other than Lys

SPX'MVQGSG-CFGRIKMDRISSSSGLGC (SEQ ID NO. )
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9.24 prﬁ%f_uoqf/sﬁn hBNP anphi philic polymer conjugate {yrH$ioi8es7096
anphi phil1¢ "ol'igomers of different size and chem cal conposition, the

absorption and partitioning properties of a peptide conjugate, such
as hBNP conjugate, can be altered. Conjugate 25 screening is used to
determ ne whi¢ch of the conjugates retain the activity of the native
pept i de “AAE" EhEn'e aﬂ%ﬂé‘a‘ﬂ% no & Erq}?“ 7zymes. The conj ugat es t hat
have a desirabl e conbination of traits (e.g., agonist activity at

t he rec@pt or Analagsf BBMRehoritned Griemisel|tgikliys 14 Argc?TdvsmPr aivgiiothabihag [iyy )

may become |ead candidates for nobre extensive in vivo testing.

9.24. 1 Gener@tritoRBESEISdE RV LM IFabim 0 BNP 30 Monoconj ugate hBNP
use sites Lys 3 or Lys 14, or Lys 27, or at the N-term nus of the

peptide., Method J]: Preparati.on ' 75 oo4/ .
b Usa oM Babobs! h BNBRs il e Bl 4P & MAR s i (e 4 ik Sfdpric
my ofs h-SBAHMVQGHRE. BEMVRESEE. BMVGSSEE. YV QESCEQURGICHERGHHG 8GEGG or
m ni mal @anmount of THE and added to the solution of h-BNP in DVBO

The reaction was nonitored by HPLC. Sanpl es for HPLC nonitoring were

prepared by taki 5 of the reactign and diluting it in 500 L
of H20 cont aﬁﬁﬁ%ﬁa‘%@.ﬁ’%ﬂ%ﬂ‘gﬁgOﬁ'é’a?ﬂqogﬂgo\&%ﬁ‘énﬁﬁsrri ed out for 45 nin.
If reactions were not immediately purified they were frozen until
purifi caCf@hXOERE GIeC-§8EP-dPr_ Nethod | 1: Preparation of nultiple
conjugates 10 h-BNP (1 equiv) was dissolved in DVSO (1 m / 35 ng of

h- BNP) . v@ae@ 3~ BNR W SanCinS 60 bal@ dther thiFALYs1 260 &8 s waBuradded addd hheme

sofution stirred_fo ' h actjvated oligomer (2.2 equiv
for ¢ C(?H’F?ﬂdﬁ‘iﬂg’:dxﬂfls éﬁ%’ g§$8§-§f§|§scségj§%§5%% 5 equiv for
tetraconjugate) was dissolved in a_ mninml anount of THE and added
to the g6/ ut horowBNT-BKPO Lys DB eqfypéent amirdci§ Rt Wesha® noni tored by
HPLC. Sanples for HPLC nonitoring were prepared by taking 50 L of the

react i opkaNHEHIFCRRGDNISEIZGRGOKVRXGHH (SBQIDDInt ah ni ng 0. 1% TFA.
Reactions were carried out for 45 mn. |If reactions were not

i mvedi at el y. pueif i t r until purification could be
perfor rrewg’.m)ém éSoLﬁfﬁgagtagﬁﬁéﬁgoﬁgﬁﬁagﬁ?'s Lys 3, and Lys 14, or Lys 3
and Lys 27 site on hBNP. Triconjugate hBNP use sites Lys 3, Lys 14
and Lys 127. Apgompi»BNRa{4189F &t 3EnoCSWHSBE B ANl ogs [250] The present
exanple is provided to denonstrate the utility of the present

i nvent i PKMYQGBGIHCRIKIMPRISSSARLIGEN] VORRE GIEREDAO0.bi bact i ve BNP-1i ke
pepti de and peptide fragnments thereof for use in the practice of the

wherein X' is Arg or an amino acid other than Lys.

12. Extension Forms of hBNP
- SPKMVQGSG-CFGRKMDRISSSSGLGC- KVLRRH - X*(SEQIDNO. )

X2 is Lys, Cys, or Lys + Xaa, where n is 1-100, 1-50 or 1-10, and Xaa is any amino acid, or group of amino

20 acids independently selected, or an unknown amino acid
13. Deletion mutant analog - hBNP

-CFGR X'MDRIX*GLGC — (SEQ D NO. )

wherein X' is Arg or an amino acid other than Lys and wherein X?is 1 to 4 amino acids, such ag 8§88, SSS5,

SS, 8, KS8S, KSS, or KS.

25 14 hBNP Analog — Receptor Specificity
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present iwcerbi/omsiiThese variant fornms, or anal ogs, are ehanaessnszed
by the presence of one or nore nutated am no acids in place of a

. naturally occurring amno acid fromthe correspondi ng native 25
peptide/protein. 1. Anal og of hBNP-Ioop region al one
CFCRXVDRIP3S$3GESC-CFGREQDRISEBIX ' Y)x* gherein X is an ami no aci d ot her
than Lys, or Xis Arg or Gy. 2. Analog of hBNP-3Arg or an am no

aci d ot ‘ TRV SRASEACS

) 76 V\Dmg%%% %2%8%%1%%%“6%5%% %bgg erein X2 is i"mtwtz)grcél[:T%]lﬂQE“]:\lgpmmr
“aci ds, phasfesignriprein ¥ s Ghnetdendde.ills of eerpsmvativesubssirtons tstal wheeis X Kbeu,
i's  KVLRRH TyKVhRRhe VA RinsdiMlive d6Mtitubons éddBREn RVE-RRY: BVBIR, AlRVer: 2 RMserv@ve

It 3._ An of., hBNP- at Sit 4Ar w2l A Q. . . .
SPx IR G R r s b i f%@ég% 5 WY 2o e s g el
Lys or atheatmmigsimeci d ot her than Lys, X2 is an am no acid other than
Lys, and X\ is Lys or an amno acid other than Lys. In sone
enbodi mqrgts Axp,angggﬁ and X3, are independently Arg or Gy. In other
enbodi ments, X is Lys, X2 and X3 areindependently Arg or Ay. In a
preferr € e of X, X2, and X3 is Lys. 4.
Anal og ?CW&%%Q%;? %(gé a termnal nodification site, V. 10
X' SPKWQGSG- CEGRXMVDRI SSSSGLGC— X3VLRRH (SEQ ID NO. ) Werein X is
a C ter iWheed ¥oeT4a% RALiPoR: site (Ser); and wherein X2 and X3 are an
am no acid other than Lys. In sonme enbodinments X2 and X are
i ndependettdinxAs B, el Ard 8 MuIer enbodi nents, X2 is Arg and X3 is
Lys. 5. Anal og of hBNP-14Arg 15 (Al fragnents in which one or both
tails an 4 t0ct
D NO ‘%?\eaeﬂaoke?nr]ﬁg I&'pY POS ﬁ]%{%%ﬁ]}{ﬁ%%(grgfd' da(c;Eh i éle[a?:! 2@?&%%}110 a%?@ tl‘faé%@a
aci ds |m0ﬂltéﬁgharﬁeoﬂﬁdfh9ﬂ@ﬁ’eifﬁw2 is | to 10, preferably 1-6 am no
acids in length. X may conprise SPKMWQGSGC, PKWQGSGC, KMQGSGC,
MVQGSGC9.2¢ QB E£om PSP rdd88ihn SOBatiGCBNE, abPBNISPRM- PRy, an8PIMMEptide
SPKMWQ, 70 KM W WQGSG or KWQGSGC. X2 may
conpri s &R E'{EPM( ﬁﬁ“‘"%ﬁé%é%“ﬁ% K, RVLRRH, RVLRR, RVLR, RVL,
RV, or R 6. Analog of hBNP |-29-3Arg or am no acids other than Lys

15 [2511 An oral route of administration will require a large volume supply of BNP peptide. Due to the high

cost and supply volume limitations associated with synthetic means to supply BNP, a recombinant
technology will be preferred for preparing the conjugated BNP peptide. A recombinant technology for the
supply of peptide for the production of the conjugate is described here.

9.26.1 Selection Of Recombinant Technology

20 [252] The goal is to select a high expression recombinant technology that is known to express small

L
¢
H

proteins (>10,000K) free of glycosylation and have the peptides secreted in soluble form for easy isolation.

f253] An E-coli based expression system (U.S. 5,114,923, Seilhamer et. al. is incorporated herein by
reference), is used for production of butk BNP for the approved drug Natrecor®. Use of the E-coli bacterial
system is well known and well utilized in the industry for the past many decades for recombinant production
25  of single chain proteins, The E-coli system is in general a simpler system for laboratory uses. Many new E-
coli systems have been developed with high cell density to provide high yield of protein expression.
However, in general, there exists a limifation to the use of an E-coli based system because of its tendency to
secrete the protein in its insoluble form into an inclusion body and fo be improperly folded (improper

disulfide bond between cysteine amino acid residues), These limitations often leads to high cost of goods,
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WO 2004/047871 B PCT/USZOO3/037996
SP X' WQGSG CFGRKMDRI SSSSA.GC- KVL (SEQ ID NO.  wherein X is Arg, or

amno acid other than Lys 25 7. Anal og of hBNP 1-26-3Arg or am no
acid other than Lys SPX MVQGSG CFGRKMDRI SSSSGLGC (SEQ ID NO. ) 77 WO

2004/ 047 / 96. wherein X i . or_anot her,

ani no ac%égnmecgé&étsﬁg El%ezg%g St?Rnﬁ’l“Stg’ ]wd §°ng‘?l?t§}|‘é(§’m€?-”1 EpiiTeipion body,
tail Lysandzefoidige thzmtzj»erlmfpldeﬁfmrmnantsdatmtam:e than Lys X -

CFGRRVDRI SSSSA.GC- RVLRRH (SEQ ID NO ) wherein X is 1 to 10 am no

aci ds, py.ef er@fistubt dr®rQ %ﬂaﬂ&ﬁ%ﬂ? é&kfﬂ%&lth X may conprise s
SPKMWOQGSGC, PKWOGSGE, | KW d@ GC, QGSGC, GSGC, SGC,

GgF or [@54]9.ThAnatiggic hBﬂﬁLhcyxﬁay]a‘fhéJbga ﬁiﬁlt@&ld@ ﬁiv!i}% t'ﬂ@brdnd?é ﬁﬁfur&z@ é‘cﬂnﬂeﬁ(xﬁl &.lmts
- I S an am no

O R L oG ol S 1 .
enbodi WEQWUCtXQaY @50%@@3"38881}31883 16@;161‘ KBBBE, extiFS; sequentéSat eliber ofbath @ads of the

et ‘ K D x L ! icu cons C
L . i —

an am no aRMEPeBidsarey hrvgphedpllpwing ptruciyes) og of hBNP 27Arg or an am no

acid other than Lys 15 SPKMWQGSGCFGRKMDRI SSSSGA.GC X' VLRRH ( SEQ | DNO.
) wherein X is Arg or an [285] ndPPdP)t ot her than Lys. 12. Extension
Fornms of hBNP - SPKWQGSG CFGRKMDRI SSSSGLGC- KVLRRH - X2 (SEQ I D NO.

) X2ids Lys, COys, or Lys +p@a" nhehg,phs 1-100, 1-50 or 1-10, and
Xaa is any am no acid, or group of amno 20 acids independently

set ected, or an unknown am 13. | etion nutant anal og - hBNP
-CFGR X' MDRI X2GLGC - ( SEQ I[%Q’NOE‘\%H e@% is Arg or an amno acid

other than Lys and wherein X2 is Ito 4 amno acids, such as SSSS,
SSS, SS, S, KSSS, KSS, or K8l Redg4P-pNe-Mal og- Recept or
Specificity 78

[256]. Leader-{Spager-NPly;

[260] Leader-[Spacer-NP},-Eitension;
15 [261] " Lieader-NP-{Spacer-NP],-Extension;

[262] where n may, for example be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; NP is a natriuretic peptide or natriuretic
peptide analog:

[263] Spacer may, for example be an enzyme degradation site that is not present in NP (e.g., Asp-Asp-
Ala~-Gly-Glu);

20 [264] Leader may for example be a single amino' acid, an amino acid sequence, a peptide (e.g., leader
peptide or signal peptide), or a protein; and Leader is selected to block.the N-terminus from conjugation,
assists in purification of the multipeptide (e.g., (His)6-Ala-Asp-Gly-Glu — cleavable by enzyme cocktail: V8
protease (endoproteinase Glu<C) and endoproteinase (Asp-N)), improves sohubility and/or assists in

excretion from the cell, (e.g., Ala-Asp-Gly-Glu); and Leader is preferably cleavable from the multipeptide

o=
Lh

by enzymatic or chemical cleavage;

[265] Extension may for example be a single amino acid, an amino acid sequence, a peptide (e.g., leader
peptide or signal peptide), or a protein; and Extension is selected to block the C-termimus from conjugation,
assist in purification of the multipeptide {(e.g., (His)6-Ala-Asp-Gly-Glu), improves solubility, and/or assists
in excretion from the cell, (e.g., Ala-Asp-Gly-Glu — cleavable by enzyme cocktail: V8 protease

30



WO 2004/ OWBZHPEFTIUS2003/ 037996 SPZ' W QGSG CFGRZ2NVDRI BSBEX2K2B3 7696
Wherein Z' is arginine or an amno acid other than |ysine, and

. wherein Z2 is arginine or an amno acid other than |ysine, wherein
X is Ay Met Leu, Phe, Ile or a conservative substitutions thereof,

wher ei n X@dp}sothlem GIFCp andTytidoproweitasP@spaN)); ang FRER%MALs | MGersiP Sebb bl 158MSihe
t her eof, mgemﬁggﬁé%cb Ch%%/ﬂcl?av , Or a conservative 5 substitution

t hereof. | n another il s analog, Z' is lysine and Z' is
arginine 2 an nkino acid other than lysine. 15. ANP anal ogs K
CFKGKNDR} kxin pRlpgrexargpi e ROEy My grgiadation Xte, preferfibly ap erRymd-egfdatien sikQhat is not

V\her ei n )([‘esans inkKNP R greGinyd 1s-GRragh). Sy heDeadWm Rhis M%{%Q Hla)xagatnsbeA.[ Benal epgde for
any ot her am n%ﬂ 8

P; l , Al
t hat Iélas Iélg |E:l fol\;%‘ e ars thgt ’R%r‘?sfé}ﬂ)’“mﬁr A ?‘@“5’2’6 HalcB#bbensert in the
Pr oduct i W’@fﬂ Nait wapkd BN naﬂnd pBiMRatRnof t}Beqnﬂtlpd@Idaﬂﬁy E’lﬁ@beﬂﬂﬂﬁdeﬂ% g, (H;s)6~Ala—

roachag f G terni%haPha & 2 ral ute of
Qgﬁ”l ni st ‘réi F?G'gﬁmhb o T eq wghr g%a s%‘??hé’a‘%ﬁ&%ep AL Pjy ﬁglﬁfoffésﬁ geproteinase
Due to tﬁg‘ 4‘? H”"E’B% Pﬁ’ﬁ‘&%i‘ﬂ@&‘y vol une |im tatl ons associated with

synthetic neans to supply BNP, a reconbinant technology will be
preferr eBﬁ’ﬂorTlprle-patmnqusotpln@ucteo AjpgRipeKpBNR, PRt KO8 .2 AuluREee tt@@-nfthe Pro-X-

t echigl o e oducti.on. o

conj ugat %}Sflésqureés}lgﬁag gé(j@eﬁg% 3 cél%é ei(‘%é%ﬁp%etaf %‘ﬁ P%’““ﬁ&c@%"i}’ﬁ}éf‘ﬁ“ be finked to BNP
Technol o§§uede omopzymeEc @f@'%(#gelS@B t40 g8e [s@odncacahibg b\esgx@irt% 8ho0dks the expressmn of
r econbl n@ﬁﬁdetagﬁﬁfmlmwldehﬁ{he beFeck D AT RnEXRES 'g{% -mo:?tht gallsla%e eEected to

cosyl ati on and have the pe sec

501 ubl e "1"% P %?g@gg'if‘fcétﬁf‘ dPoMothe ferpentptipn sehenge. @rFﬁNPoa@é@r: e i osmjigotad post-
syst em (dgpr8ssiod, with4heORiZpmGBend thamnme pl%tmm@} canlb‘é cleREOLPRLALLM ehﬁh@' HobR¥ed or

refegen u A %qﬁ)c P for the approved drug

Nat reco(r:!ﬁa)mbll!173EGI %Oeﬁt K}cvﬁ tEg C%lég?tgr‘flg‘}}!' Caé‘ygl G a9 &Sl iisdo A RRvgnional

wel | wuti %@gﬁah?hlq Iﬁ@hqdﬁ@d@ﬁ’}ﬂdﬁ &neclfhalzmafsctleamayitesladada&hfdaf between pro moiety

r econbi NANENPEAHES ook #8p8inothah 6 SHcly BESLNS yw@% £Qhln3Y St Em
col i

is in general a sinpler system'for Iaborato y uses

systenms have been devel oped with high cell density to prOV|de hi gh
yield of proteln expression. However, in general, there exists a
i mi t at iP8HBYR medrksyidiesinf an E-coli based system because of its
tendency to secrete the protein in its insoluble forminto an

|b n;:l Wsi Gr63bodlhe moENP @mb&uct mnrbg gslgéskd/\vfttpi HRferic bil%lnin}](ﬁfltofg%dleg I%gﬁ% %& tfgjgﬁ gquép,&dmd
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cleavage by a specific enzyme to monitor the production of BNP-Oligomer conjugate.

i; Designs of pro-BNP

25 [269)] The leader sequence (promoiety) can include a small peptide with a specific enzyme cleavage
sequence based on the synthetic model. Other functional amino acid sequences can also be inserted in the
leader/spacer sequence to allow easy purification of the pro-BNP protein. The leader sequence can also serve
as the pro-moiety to protect the N-terminus from undesired modification during conjugation and can be
cleaved upon specific enzyme treatment. Other features can also be build into the leader peptide sequences

30 to allow ease of isolation as pro-BNP or as pro-BNP oligomer conjugate. The leader peptide can also be
attached to the C-terminus of the BNP sequence. The leader peptide can alsc be designed to allow

attachment of known fusion proteins.
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expensi veygdewdstd-eam processi ng steps nust be i npl enentger {9 ohSeHdse
the protein frominclusion body, and refolding the inproperly fol ded
protein to its natural state. 9.27 Construct of Pro-protein (pro-BNP)
Sequences [254] The natriuretic conpound rmay al so be a nulti-petide
having two or nore natriuretic conpound units 5 in sequence and
optionally |ncIud|ng a spacer sequence betmeen the natriuretic
conpounonptrinting expressidnes : geoglomantdeyelopmett | y conpri se a

| eader apdhes egrlsader sequence at elther or both ends of the
natriuretic peptide conpound. For exanpl e without Iimting the
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nat ri ur @iir&sedReRE ifige anatode. n{oaﬁ??&d efwer%geﬁf@rsonez@dmee Bebiolated and
enzynme degr adation, site that H’ﬁg pres

|
Al a- G y SRRy DETIoBAT HeHdEro tl}"cﬁ’?“@ﬁ‘iﬂ&fﬁee‘s- Py Higiis® < S funined and
aci dip ameqasicab TrCudlisEgoBINE @pnsBucpapt therebe avalgatgd. S@adaercell Jpeptande cigracterized

si gnal %&%&gg&fbrS%fecﬂogﬁ[?‘grgssgl n; and Leader is selected to bloclcthe
N-term nus assists in purification of the

mul ti peptide (e s)6-Al a- Asp-Ay-Au - cleavable by enzyme
cackt ai I ZSVSPT%"B?%‘h%fé"(’éWHBB‘FEH’Ld& nase G u-C) and endopr ot ei nase,

( Asp- N) )Condnﬂ@foﬂdﬂﬁo-ﬁﬁla\d&iﬁlhd BNP-8 R QFypais SidtatbokypepRiesd Btk e fspa0ers drdde@lis
cell, 2‘3 gﬁjﬁ A% Af(P y-A u); and Leader is preferably cleavable
from t h& BRI CFEElPITe 25 by enzymatic or chemical cleavage: [265]
Ext erdsi on may for exanple be a single amno acid, an amno acid

Sequencey,, @od%ﬁ Qéqb&llge fPmOun léngﬁgpﬁro—paﬁgﬁtldg 8NP o vida@am:&rgiﬁ% otidl a

protein; -an tension IS ted to block the C-term nus Trom
conj ugatfeitsiing foraal:s Eearigs- bﬁ’dﬁi’ﬁ“f”é‘ﬂq SHe®8f the nultipeptide (e.g.,
(His)6- ,@Ip@empg@%gﬁpmm-ggu%qy@ﬁrgsol ubility, and/or assists in
excretl g} $le cel Ar% ., Ala-Asp-dy-Au - cleavable by enzyne
cock- - Lﬁo ég 0 WD 2004/047871 PCT/ US2003/ 037996

(endEpr (ﬂxensmse(kﬁ)st@@)i}i)ah@ -gdagr ot ei nase (Asp-N)); and Extension is
pr ef er alQlpy, g gavabl e fromthe

In this embodiment, the NP can be released using a Trypsin and Carboxypeptidse B enzyme cocktail.
(a) Plasmid construction

15 Using the standard molecular biology techniques, a plasmid is constructed for expressing the amine acid
sequence of pro-pentapeptide BNP-1 [(His)e-Glu-Giy-Asp-Arg-Arg.)-BNP- Arg—Arg—Ast—Ala—Glu—Asp-
BNP- Arg-Arg-Asp-Ala-Glu-Asp- BNP- Arg-Arg-Asp-Ala-Glu-Asp- BNP- Arg-Arg-Asp-Ala-Glu-Asp-
BNP] . The plasmid is Codon optimized for the host cell {e.g., E coli) used.

e

DNA fragment coding this multipeptide sequence is assembled synthetically, starting from post leader
30 sequence and the cleavage sites are added in the order of 3’ of the His tag/5” of BNP sequence. cDNA of the
sequence is purified from ployacrylamide gel using standard techniques. The plasmid structure is confirmed

by restriction enzyme analysis.

(b) Expression and cell recovery
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mul ti peptide by enzymatic or chem cal cleavage. [266] |n another

. exampl e, an enzyne degradation site, preferably an enzyne degradation
site that is not present in NP (e.g., Qu-Ala-Ay-Adu). The | eader
in this GROBLEHGHES &ﬁ%ssﬁ%@}orbe@@peat cﬁ'@@all are%%éﬂﬁthfng{nentésm{ tggrogucgﬁlL l)ro-

to excrete the BNP dy- An "extens] on”

be used H!PFRide Shetividee rerata ‘élreé%"§’|e%tff°i“ﬁ’et°ﬁ’§ byuse! fliswaiion dnlowed bﬂhe
mul ti pepténtauditiyn, fhgeotidd Gltdaelideair4ien Gomodehib5ipOanbls ubideRord @t ShrkRish) bodiéN)
enzyne that may be used to cleave the peptide conjugate is V8

prot ease (endoproteinase G u-C). The resulting product is NP-Qd u.
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nobi | i zed or | nmobi | i zed rovid BNP" co
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synt Hési ByIZE)HE’lZB&]Bthd&tebp?@G‘BNP construct wll be assessd with a
synthetic pro-BNP nodel having a BNP sequence and additional
specific amno acids. This synthetic nodel will be conjugated with
ol i gorrer GxRgifstiop arkadys cl eavage by a specific enzyme to nonitor

tTEe Ior Ogmmlieﬂﬁbeﬁfde BN Ghrt GO e OG- Wﬁ&p@ran@eﬁl’m{b aQ;tmt@ B?S?g”ﬂe aﬁ.ﬁgg 69]
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Qt herzo f upeotapaptidd BNk . dicaickeglesbgwé the estedzhis uged soocob@m theaniteatidisequehve of the

| eader/ spagersgequence to allow easy purification of the pro-BNP
protein. The Ieader sequence can also serve as the pro-noiety to
protect the N-term nus from undesired nodification during conjugation
and can §go @ﬁ@ﬂ&ﬁn%@%lﬁﬂ@ﬁhft&&]ﬁ@%ﬂﬁ bdfRaEom HoliRhtdpeRkdE BeP-1
can also be build into the |eader peptide sequences 30 to allow ease
of i sol af oMUgNop cEReBRPSPY?e as pro- BNP ol i gomer conj ugate. The | eader
pept izsle na@exﬂdps@dbsmat(i 2CHEH hifol) BAiséahve@nFinlust DMSG. e 1RNRuHa GlaNEas ul,

The | ead al so,be desi Il ow ttagch t nown
(st o pRoianREgTe R Sara B B s B0 s wiBsh SERfetH: sEbr g
expr essi digomy §t9im Mot mpelpinBNEnd isddded dGvbhnamtioniey elogressediuch that HPLC analysis

indicates that the pro-multipeptide has been consumed (or the concentration of pro-multipeptide is no longer

decreasing), the reaction is quenched by addition of 0.5 mL of 50% aqueous acetic acid solution. The
30 reaction mixture is then processed and exchanged into 100 mM Tris-HCI Buffer, pl 7.6. The major

composition of this mixture is expected to be conjugated multipeptide at Lys3 of each BNP unit.

{(b) Enzyme Cocktail Cleavage of Oligomer-Conjugated Pro-pentapeptide BNP-1 to conjugated BNP units
An aliquot of the Tris-HCI solution of the product mixture from Example 2(a) is analyzed by HPLC to

35  determine the polypeptide concentration therein. A selution of trypsin (TPCK treated; from bovine pancreas)
is prepared in 100 mM Tris-HCI Buffer, pH 7.6. A solution of carboxypeptidase B (from porcine pancreas)
is prepared in 100 mM Tris-HCI Buffer, pH 7.6.
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Pr o- BNP expr ession [270] Functionally specific |eader sequences wll

be provided at the N-termnus or/and Cterm nus of BNP 5 for

i nsertion into the expressi on gene sequence or expression cassette of
the sel ected reconbi nant technol ogy. The expression sequence of a
known fusion protein (Gaken et at, 2000) can also be inserted into
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foll omi ng formul a: Leader-NP-[ Spacer-NP]" where: Spacer S

Arg-Arg a—GI.u- - Pro- Arg, ader is du- p-Arg-Arg, 20
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product peak are determined by HPLC and mass spectrometry. The expected products consist of 3
multipeptide monoconjugates (conjugated at either Lys3 or Lys 14 or Lys 27 of each unit of BNP), 3
multipeptide diconjugate (conjugated at Lys3&Lys14 or Lysid4& Lys27 or Lys27&Lys3), 1 multipeptide

25 ftriconjuagte (conjugated at Lys3, Lys14 and Lys 27) and I multipeptide tetraconjugate (conjugated at N-
terminal of leader peptide, Lys3, Lys14 and Lys 27)

Pl

931  Preparation of Lys3-Hexyl-PEG7-oligomer conjugﬁted BNP from Enzyme Cocktail Cleavage
of Isolated Conjugate of pro-pentapeptide BNP-1

30 The conjugate, monoconjugated Lys3-hexyl-PEG7-oligomer pro-pentapeptide BNP-1, that is obtained using
the procedure described in Example 3 is dissolved in 100 mM Tris-HC] Buffer, pH 7.6, and the resulting
solution is analyzed by HPLC to determine the polypeptide concentration therein. A solution of trypsin
(TPCK treated; from bovine pancreas) is prepared in 100 mM Tris-HCI Buffer, pH 7.6. A solution of
carboxypeptidase B (from porcine pancreas) is prepared in 100 mM Tris-HCI Buffer, pH 7.6. The crude

35  mixture (I mol eq.) is then allowed to react with trypsin {1.39 x 10-3 mol eq.) and carboxypeptidase B (4.56
% 10-4 mol eq.). After 30 minutes, the reaction is quenched by addition of 1% trifluoroacetic acid in

acetonitrile. The products are processed and analyzed by HPLC. Retention time {compared to that of
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The E- col W&&#84%E%br essi ng pro- pent apepti de BNP-1 are cHFTHSEY AP

nutrients sufficient to produce the pro- multipeptide. The (Hi s)6 tag
pro-penta BNP is recovered fromthe cells by cell disruption followed
by centrifugation, tangential filtration/untrafiltration ,

homogeni SRS RSt @GP st $peeital Ry D ar ysed to détamint Ol Théexpeed products of the

| sol ati Oli’ea&fonﬁaﬁeespd’cﬁvdlﬁ Qatcﬁ-p&‘ﬁd Q@s L@&‘PFA:‘ e)taFang] l@d&%ccﬁﬁg%t%ﬁtdj % ﬁ%g &P%G'?Hﬁugomer-

i ncl usi on VI%ﬁ? @% chromat o y A H Tl g
col um (AR a%?@?g RUdRERY-1jigt HP@B%F@%“&WB FREoligemerrnanugsted BWE sivideps
wi t h 10 AepHubps3velkuHfES 7-ollgothel-shjubdt@idiNBat er to renove the storage
solutizon, is charged with netal ion solution (N SO400. IM and
washed with distilled water to renove unbound. The filtered sol ution
after inclusion body solubilization, is |oaded to this colum and
the colum is washed with 10 col um vol une of biding 10 buffer (20mM
phosphate buffer, pH 7.4, containing 0.5M sodi um chloride and 20nMV
i mdazole), Using a linear gradient 10 colum vol unes of elution
buffer (20mM sodi um phosphate, pH 7.4, containing 0.5M Sodi um
chloride and 0.5M i m dazole) the colum is eluted and fol | owed by
anot her 2 columm volune of elution buffer at 100% This procedure
purifies the (H s)6 tag pentapeptide from ot her conponents fromthe
cell recovery sanple via chelatinn to Ni2+ affinity of the colum.
The purity of the pentapeptide is analyzed 15 by RP-HPLC nmethod to
be > 30% (d) Purification and anal ysis: The pentapeptide is then
further purified via C18 preparative HPLC to a purity >75% The
putified pentapeptide is analyzed by ES/MS anal ysis and provided M+
i on peaks for the expected MWV of pro- 20 pentapeptide BNP-1. Mcro
sequencing of the material is used to confirmthe am no acid sequence
of the nultipeptide. 9.29 Production of nultiple units of Lys-3 BNP
conjugate from pro-pentapeptide BNP-1 (a) Conjugation of
pent apepti de 25 Pro-pentapeptide BNP-1 (3.20 x 10-4 mmol ) is
dissolved in 5 nL of DMSO. To the solution is added 45 uL of
triethylamne. The solution is allowed to stir for 5 mnutes before a
solution of activated PEG/-hexyl oligomer (19.6 x 10-4 mmol) in
et hanol is added. After the reaction has progressed such that HPLC
analysis indicates that the pro-multipeptide has been consuned (or
the concentration of pro-nultipeptide is no | onger decreasing), the
reaction is quenched by addition of 0.5 nL of 50% aqueous acetic acid
solution. The 30 reaction mxture is then processed and exchanged
into 100 mM Tris-HCI Buffer, pH 7.6. The major conposition of this
m xture is expected to be conjugated nmulti peptide at Lys3 of each BNP
unit (b) Enzynme Cocktail C eavage of O igomer-Conjugated

r'o- pent apeptide BNP-1 to conjugated BNP units An aliquot of the
Tﬁks HCl solution of the product m xture from Exanple 2(a) is
anal yzed by HPLC to 35 determ ne the pol ypeptide concentration
therein. A solution of trypsin (TPCK treated; from bovine pancreas)
is prepared in 100 mvi Tris-HCO Buffer, pH 7.6. A solution of
car boxypepti dase B (from porci ne pancreas)

85



i

i s prepamnved 2003/038¥ 1M Tri s-HCl Buffer, pH 7.6. 83 WO 20Q4/10d45287 4037996
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react with trypsin (1.39 x 10'3npl eq) and carboxypeptidase B (4.56
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concentration therein. A solution of trypsin (TPCK treated; from
- bovine pancreas) is prepared in 100 nM Tris-HO Buffer, pH7.6. A
solution of carboxypeptidase B (from porcine pancreas) is prepared
in 100 nM Tri s- Mepsi R’érand pHB7SHBh (TPR®). tRwathenDPends mtthg@lc(ehmgp;lceq )
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(Formmula I1I)

each C is independently selected and is an alkyl moiety having m carbons and m is from 1 to 20; and each

PAG is independently selected and is a polyalkylene glycol moiety having n subunits and n is from 2 to 25; o
is 1 to 15, each X is independently selected and is a linking moiety selected from the group consisting of -C-,
-0-, -C(0), and wherein said natriuretic compound conjugate exhibils one or more advaniages selected
from the group consisting of increased resistance to enzymatic degradation relative to a
corresponding unconjugated natriuretic compound, increased circulating half life, increased bioavailability,

and prolonged duration of effect.

2. The natriuretic compound conjugate of claim 1 further defined as retaining a therapeutically
significant percentage of cGMP stimulating activity relative to the corresponding unconjugated natriuretic
compound.
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{ The natriuretic compound conjugate of claim 1 further defined as more lipophilic than a

corresponding unconjugated natriuretic compound.

7. The natriuretic compound conjugate of claim 1 further defined as more resistant to protease

degradation than a corresponding unconjugated natriuretic compound.

8. The natriuretic compound conjugate of claim 1 wherein the natriuretic compound comprises natural
BNP (SEQ ID NO: 73) or a sequence:
A'PX'MVQGSGCFGRX*MDRISSSSGLGCX VLR (SEQ ID NO. 116).
wherein
A is an amino acid or series of amino acids native to a natriuretic peptide,
X', X* and X are independently selected from the group consisting of Lys, Arg and Gly, and at least
one of X', X* and X is a Lys.

.

9. The natriuretic compound conjugate of claim 1 wherein the natriuretic compound comprises:
(a) an amino acid sequence
X -C'FGRX*MDRISSSSGLGC X (SEQ ID NO: 117)
wherein
X' is optionally present and when present is an amino acid sequence having from 1-10 amino
acids;
X is Gly, Arg, or Lys; and
X? is optionally present and when present is an amino acid sequence having from 1-10 amino
acids,
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. Anatriuretic conpound conjugate conprising: (a) a biologically
active brain-type natriuretic peptide conmpound conprising: (v) a
natriuretic nolecule NPR-A binding site; and (vi) at |east one
nodi fyi ng noi ety conjugation site; and (b) at |east one nodifying
noi ety attached to said nodifying noiety conjugation site; wherein
the nodifying moiety has a fornula: O 0/x\ Cm X-PAG' PAGY X-Cm
(Formulal) O O O)O OCmX-PAG' PAGY X-Cm (Fornmula Ill) each Cis
i ndependently selected and is an al kyl noi ety having m carbons and m
is from1l to 20; and each PAG is independently selected and is a
pol yal kyl ené)gldisotilde hwidéttyveha@’ang Chtedoloumlots and n is from2 to 25; o
is 1to 15 each X is independently selected and is a |linking noiety
selected fromthe group consisting of -C, -0-, -C(O, and wherein
sai d nafri ufbe jatrigefrouneing onjjusgaoéclext Whasn Shis Aog ordre advant ages
selected fromthe group consisting of increased resistance to
enzymatic degradation relative to a correspondi ng unconj ugated
natriudbtict Wﬁwﬁt&,comwuéa@wa@iof@imua&whﬁgeuh%ﬂ F s¢lpotad froinibe graweqgnsisting of:
bi oavai | abi 4 fys; and prolonged duration of effect. 2. The
natriuretic conmpound conjugate of claim11 further defined as
retai ning a®R&fapeutically significant percentage of cGW
stiml atingi@eatd:vity relative to the correspondi ng unconjugat ed

ate of

nati et oo %3 IR 08¢ RS, SRR SOTMEREScohasp vo.
the cGW st iyl ERUNNQGEG (SEQUY 6. 12IeartGPKesNDGSE-NEEQID 0. ugnt ed
Lo PR s T BB B OISO Sl 1
unconj ugat eehdiasno-degt i ¢ conpound. 5. The natriuretic conpound
conj ugate Ofﬂ ﬁél@f’ @%g%qeflé:' 'E)% ﬂ?ﬁ?Eme%%Equb%étu{i&rs%le%?ﬁ&g I%jlel girc?uptch%%tix?‘g of Gly-to-Lys
and Arg-to-Lys;
(g) hBNP segments of (d) comprising an inserted Lys;
(h) N-terminal tails and C-terminal segments of N-terminal tails of natriuretic peptides;
(1) N-terminal tails and C-terminal segments of (h) comprising a substitution selected from the group
consisting of Lys-to-Gly and Lys-to-Arg;
(j) N-terminal tails and C-terminal segments of (h) comprising a substitution selected from the group
consisting of Gly-to-Lys and Arg-to-Lys;

(ki) N-terminal tails and C-terminal segments of (h) comprising an inserted Lys.

12, The natriuretic compound conjugate of claim 9 wherein X? is selected from the group consisting of:
(a) Lys;
(b) Gly;
(c) Arg;
(d) hBNP segments KV, KVL, KVLR (SEQ ID NO. 107), KVLRR (SEQ ID NO. 106), and
KVLRRH (SEQ ID NO. 105); and
{¢) hBNP segments of 9d) comprising a substitution selected from the group consisting of Lys-to-Gly
and Lys-to-Arg;
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correspondi ng unconjugated natriuretic conpound. 6. The natriuretic
conmpound conjugate of claim1 further defined as nore |ipophilic than
a correspondi ng unconjugated natriuretic conpound. 7. The
natriuretic conmpound conjugate of claim1 further defined as nore
resistant to protease degradation than a correspondi ng unconj ugated
natriuretic conpound. 8. The natriuretic conmpound conjugate of claim
1 wherein the natriuretic conpound conprises nat ur al BNP (SEQ | D NO

116) " wner B RO el oS R PR RIS e Bty

a natriuret el gepe-ige, X', X2 and X3 are independently selected from
t he group Cf’gﬁﬁhﬁf) g‘so mn@r‘lgm ATs e MIFEY %nd at least one of X, X2
ys.

and X3 is a ret c compound conj ugate of claim1l
wher ei n theﬂﬂ@ttplinumaétaﬂ&af@dr‘rﬁaumd SeSFPpsiog € erminahipilsem nalnNGe Eds;

sequence X 1FCE%1aWI %§§$\%%ﬁl>@m§e§'§s@é & tMnallga@ of m%ﬁﬁb&n?é a 's,lﬁjstlmtion

optionally present present 1s an am no acid sequence havi ng
from 1-10 aﬁﬁlﬁt@t@dﬁamthlﬂsglowzCOp%st@yf LyartgGlownd Lysto-44i8d X3 i's optionally

present and W@Q&w@ﬁaﬁa@l@tanh N-RMiAM Lo & é@éﬂh&%@ﬁ%ﬂ!‘@i&ﬂ&o&?ﬁﬂgla stitution
am no aci ds 90 (b) a disulfide bond between orm a

| oop. 10. THECHA SPM thy EPYRCORIHES Bl SO hy G EE B ai m 9 wherein X

is Arg or GLycC-tddinal R8s HAN-tettfigilis€enGaRROUAGMERNEUIATS cohpréim@iafierted Lys.
wherein X is selected fromthe group consisting of: (a) Lys; (b)

ay; (C) Arg; (d) SG, GSG, QGSG (SEQ ID NO. 118), VQGSG (SEQ ID
NO 11 M?mﬁ'mrétﬁEQnﬁ}Euﬁ@conﬂgZ@) of BIMVEEHerein BEQalrdrdNE). cotigdind d@fgrises 2

SPKIW : %Selﬁge g N@I u SiS? NP segnments of (d) conprising a
subst i &PT 5 ACPEIS TR PAEUGE Bip consisting of Lys-to-Ay and
Lys-t o- Ar g; (a) SPKMVQGSGCFGREMDRISSSSGLGCKVL (SEQ 1D NO. 123);
(b) SPKMVQGSGCFGRKMDRISSSSGLGC (SEQ ID NO. 124); and
(c) segments (a) or (b) comprising a substitution selected from the group consisting of Lys-to-Gly and
Lys-to-Arg .

14. The natriuretic compound conjugate of claim 9 wherein X* comprises a 1-6 amino acid residue

sequence from the C-terminus of hBNP.

15. The natriuretic compound conjugate of claim 9 herein X* comprises KVLRRH (SEQ. ID. NO: 105),
KVLRR (SEQ ID NO. 106), KVLR (SEQ ID NO. 107), KVL, KV or K.

16. The natrivretic compound conjugate of claim 1 wherein the natriuretic compound comprises a native
hBNP sequence (SEQ ID NO. 73) having one or more mutations selected from the group consisting of
Lys3Arg, LysldArg, Arg30Lys, Lys27Arg, and Arg31Lys.

17. The natriuretic compound conjugate of claim I wherein the natriuretic compound comprises a native

hBNP sequence (SEQ I NO. 73), having one or more insertions or deletions.

18. The natriuretic compound conjugate of claim I wherein the natriuretic compound comprises a native
hBNP amino acid sequence (SEQ ID NO. 73) and a N-terminal or C-terminal Lys.
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(f) hBNP segments of (d) conprising a substitution selected fromthe
group consisting of Gy-to-Lys and Arg-to-Lys; (g) hBNP segnents of

(d) conmprising an inserted Lys; (h) N-termnal tails and Cterm nal
segnents of N-terminal tails of natriuretic peptides; (i) Nterm nal
tails and C-term nal segnents of (h) conprising a substitution

selected fromthe group consisting of Lys-to-A@y and Lys-to-Arg; (j)
N-termnal tails and Cterm nal segnents of (h) conprising a
substitution selected fromthe group consisting of Ay-to-Lys and
Argto yS; egments of (h)

conpr i s#ng g%e %aﬁéué?tic °8“"E°““d C%]ﬁlgat?ﬁggzﬁg lr&ﬁl%eé Efa%le?:os(rgrpound conj ugat e of
claim9 \/\he(aélcmu)(ﬁmgsa melhmptléﬁccﬁnpumlg e grioup anonskig tsequgnoef encodiag) a natriuretic
Lys; (b) Gy, %g Arg (d) hBNP segnents KV, KVL, KVLR (SEQ I D NO
107), KVLRR (H§J|§ 106), and KVLRRH (SEQ ID NO 105); and (e)

hBNP segnentts cmflorgay ce@niﬁﬁn'ligsfi pRce ssalssed baiveenreade et ot ediafanbpattityetic compound
group consi gid,Rfe Qud¥s: to-Ay and Lys-to-Arg; 91 (f) hBNP segments

of (d) conprising a substitution selected fromthe group consisting .
of G y-to- L{m ortepallnceupisingya extegyion BNRISE grBeth $néf of By nedinseticsi thg ealgnsion
i nserted Lysimffihgbnd &uf:dahind &lidss and N-terminal segments of

C-termnal tails of natriuretic peptides; (i) Ctermnal tails and
N-term nal segments of C-termnal tails of (h) conprising a

substi beit i offhe &ﬁﬁlﬂ&k&ﬁnﬁ)éﬁmcbﬂ]@ra&r@ URIE 0N Sh &b Mg Qfukdls phRriEliiisaAeh comprise

ys-to- 0 e tal s and N-term nal segnents of C-term nal
01 o B e s el o o BB e ot BB B R BA Bup
conS|st|ng of Gy to- Lys and Arg-to-Lys; (k) Cterminal tails and

N-ter ng{]a.rhzﬁ%a rl Elrcec Ouélg%r%éul%’lg oécglla]un lg\é’[leer{gl%%he trrB{‘E:h%COl é)}lried Cﬁ)ﬂ%l?s ofa native
natrl uB&Pi ¢ conpound conprises a sequence selected fromthe group
consisting of: (a) SPKMWQGSGCFGRKMDRI SSSSALGCKVL (SEQ I D NO. 123);

(b) SPKMWQGSGCFGRKMDRI SSSSGLGC (SEQ ID NO. 124); and (c) segnents (a)

or (b) 2sonpFhsiatipraicsamseving gerjesatesé Fleiotlevhefqip e nhidugiiotprewnsiontstay a native
of LysshQpQdy and

23. The natriuretic compound conjugate of claim 1 wherein the natriuretic compound consists of a canine
BNP.
{ 24. The natriuretic compound conjugate of claim 1 wherein the natriuretic compound comprises an amino

acid sequence:
X'MVQGSGCFGRIPMDRISSSSGLGCX® (SEQ ID NO. 126),
wherein X', X* and X® are each independently selected from the group consisting of Lys, Gly and
Arg, with the proviso that at least one of X', X* and X* is Arg or Gly.

25. The natriuretic compound conjugate of claim 24 wherein the sequence comprises:
(a) N-terminal to X', an extension selected from the group consisting of: SPK, PK and K; and/or
(b) C-terminal to X7, an extension selected from the group consisting of -VLRRH (SEQ ID NO: 19), -
VLRR (SEQ ID NO: 20), -VLR, -VL, and -V.
93



Lys-to-Arg. 14. The natriuretic conpound conjugate of claim9 wherein
X3 conprises a 1-6 am no acid residue sequence fromthe C-term nus
of hBNP. 15. The natriuretic conpound conjugate of claim9 herein X
conprises KVLRRH (SEQ ID. NO 105), KVLRR (SEQ ID NO 106), KVLR
(SEQ ID NO. 107), KVL, KV or K 16. The natriuretic conpound
conjugate of claim1 wherein the natriuretic conpound conprises a
nati ve hBNP sequence (SEQ ID NO. 73) having one or nore nutations
selected fromthe group consisting of Lys3Arg, LysI4Arg, Arg30Lys,
LysZ?A«g andA«gBIL ys. 17. The natriuretic conpound conjugat e .of

cl ai m 20wherlBf FUTHRICHGPPTHA StV ShPEtG RS dakyaXnaygad e
sequence (SEQ ID NO. 73), having one or nore insertions or deletlons.
18. The natrluretlc conpound conj ate of claim1l wherein t

natri urét i c JEORYSUTHE CEBRpT swduey er‘fg‘f Fie! ""IPFBT{IPthSHi”H‘c‘}e%“c‘iOB"P%‘é G%‘HE‘&?ES an amino
(SEQ | RxiNequeidg: and a N-termnal or Ctermnal Lys. 92 19. The

natriuretic conmpound conj |ned as: (a)
conprising a nultlpept|d(Hggﬁgpﬁ%?ﬁ%£¥§%&8{%#%$§5§§1%3 aci d sequences
encodi ng a magrkinux etddeor XComppuind;a fbdifyopt inoinal doyjugaivprsitsicogicd (6 pie endifying
sequence betme?n each set or adjacent natriuretic conpound encoding
sequences; ( } optlonally conprising an extension at either or both
ends of the nnultipeptide, the extension conprising one or nore
am no i ds r,
cr ei bt ho ThEp I8 PAb AL LSS KR TIRE IR T xR e S M, i pgine
3) or m@idyi-ol ogi cal |y active anal og, segnent or segnent analog
thereof. 21. The natriuretic conpound conjugate of claim1 wherein
the natriuretic conpound consists of a native BNP. 22. The
nat ri uf®t i c Thomysust ceunyg e of Flainhd” WhreFe Knoarraissdeys pappled tqthe modifying
conmpoungigpnsi sts of a native hBNP. 23. The natriuretic conmpound
conjugate of claim1 wherein the natriuretic conpound consists of a
canine BNP. 24. The natriuretic conpound conjugate of claim1l
wher ei Bo.t he ThakdtiiwiEtRtdoGip SRR (igh teCTERh S @gheRih BELEIGalk Bk dlyE& GUBAT omprises a
ﬁCF NRRISSSSGLGCX3 (SEQ ID NO. 126), wherein X, X2 and X3
are eaB T RARSERGEREISY sel ected fromthe group consisting of Lys, Qvy
and The natriuretic compound conjugate of claim 30 herein the polyalkylene glycol moiety has from 2 to

15 polyalkylene glycol subunits.

32. The natriuretic compound conjugate of claim 1 wherein the alkyl moiety has from 1 to 16 carbons.
33, The natriuretic compound conjugate of claim 1 wherein the modifying moiety comprises a bond
coupling the polyalkalene glycol moiety to the alkyl moiety which bond is hydrolysable in vive.

34. The natriuretic compound conjugate of claim 1 wherein the modifying moiety is coupled to the

natriuretic compound by a bond that is hydrolysable in vivo.
35. The natriuretic compound conjugate of claim 1 wherein the modifying moiety is coupled to the

natrinretic compound by a bond that is not hydrolysable in vivo.

36. A pharmaceutical formulation comprising the natriuretic compound conjugate of claim 1.

37. The pharmaceutical formulation of claim 36 formulated for a route of delivery selected from the
group consisting of enteral, perenteral, oral, subcutaneous, sublingual, buccal, nasal, infravenous and

mtramuscular.
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Arg, with the proviso that at |east one of X, X2 and X3 is Arg or
Gy. 25. The natriuretic conpound conjugate of claim24 wherein the
sequence conprises: (a) N-termnal to X, an extension selected from
the group consisting of: SPK, PK and K; and/or (b) Ctermnal to X3,
an extension selected fromthe group consisting of -VLRRH (SEQ I D NO
19), - VLRR (SEQ ID NG 20), -VLR, -VL, and -V. 93 26. The
natriuretic conmpound conjugate of claim 24 wherein X is Lys, X2 is
Arg and X3 is Ai-g. 27. The natriuretic conpound conjugate of claim1l
wherein the natrl ureti c conpound conprises an am no acid sequence:
CFGRX' NBRI S3Saeidckmakigetheppringtic eoppounghrapiagate of claym &ty mepod compiiiage s

a nodi f(é/)lceﬂucmﬂh@& Natﬁﬁmc%ﬂldbgﬁitﬁabﬁtﬁle@&Hﬁlsﬁl@ th Qo rht@e ARG ENLIcHE mﬂ@'uﬁ%sy
28. The natrluretlc conmpound conj Eg:ateo | aim 27 wherein XP

conpr i $&<leyas beaHIwa R?pft“ﬁénlmﬂfi’tf tﬁ&eldﬁ?ﬁtf%rteg}c CONPOURFLENIAZT | ur et i ¢

corrpour@g @@ﬂhh@ﬁi@eclafve@ natiitfeRd cMgiugd RonfdgatkORPIolis Se loy SntOURLIEde thonds in the

t he m)dl ng édt 30. The natriuretic conmpound conjugate of
claim fa Fefmree %B]Iuyaé? kyl ene glycol noiety conprises a

pol yet hyl en@hgh@t;mbncrmm@dmd c&ﬂ.ugafEfméclﬂzai rﬁmheetcbxﬁpr&ﬁigp@wadbr@@njmg;ahe of

pol yal kyFemesrpear Bl SRS Mk Pty e oS e R U

of claim1l vvherel n the alkyl noiety has from1l to 16 carbons. 33. The
natriungtic AV

ot ety Sompr o aRaRl: EQRAR e s Al WAELE b BP pAe cblaBfhes st cne
(he al |su;ty11tuwé iLers sesiding dirclbon dom@rﬁhlytg mgjay@aigpenqtlg petitide am@y acif jlyequence wherein the

natri urel bGn&e m@m&!d Eg@ky@ﬁg orYris€h @lb@?it%é?[@@l@&écﬂfr&lb fie @R’q? fcaldsfagng of: Lys3Gly,
noiety Is coupled to t natriuretic conpound by a

hydr ol y8&8ire LvslAHed.ys BB e s Wiy-rardred ifee e@'ﬁﬁé’ﬁ}rﬁé‘dcsé\?ﬁ“ﬁ’&dt IeYSdFS“iHeaﬁ pet the
1 Wner@{nmotaﬁgzﬁmﬂjﬂﬁgmegtyrg%gémoﬁ§1ecoupl ed to the nahiuretic conpound

by a bond that is not hydrolysable in vivo. 36. A pharmaceuti cal

formul ati on conprising the natriuretic conpound conjugate of claiml.

37. Tha1pharsaeatir@atonipRtiidodfukRd ootlaed 20 hbinftRy BMP abgidicliOpeptidé GdiRises a
of deli veru¥ selected fromthe group consisting of enteral,

perenté "®“oral, subcutaneous, sublingual, buccal, nasal,

i nt ravenous and SPE MAIQGEHIFER X BRISSSSGLGCX VLRRH (SEQ ID NO: 131)

wherein X' is Lys and 3 is other than Lys, or X' is Lys and X is other than Lys, or X' and X* are
other than Lys.

42, The natriuretic compound conjugate of claim 41 wherein X' is Lys and X*is Arg or Gly, or X' is Lys
and X? is Arg or Gly, or X' and X? are independently selected and are Arg or Gly.

43, The natriuretic compound conjugate of claim !, wherein the BNP natriuretic peptide a comprises |

structure:
CFGRX'MDRISSSSGX*GC (SEQ ID NO: 132)
wherein X' is an amino acid that does not comprise a conjugation site, and X* is an amino acid that

comprises a modifying moiety conjugation site.

44, The natriuretic peptide compound conjugate claim 132 wherein X' is Arg and X* is Lys.
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38. A nethod of mmking the natriuretic conpound conjugate of claiml1,
the nethod conprising: (a) conjugating a natriuretic peptide

mul tipeptide conprising two or nore natriuretic conmpound units; (b)
cleaving the natriuretic peptide nmultipeptide to yield natriuretic
conpound conjugate; (c) oxidizing the cleaved natriuretic conpound
conjugate to formone or nore disulfide bonds in the natriuretic
conpound conjugate. 39. The natriuretic conpound conjugate of claim1l
further conprising: a | eader sequence; and an enzynmatically cl eavabl e
spacer coupling the | eader sequence to a first natriuretic peptide

conj ugéte. 20 nafhectivatmpandtinmgetlo wpaumd Wbﬂj?iu@mBé\TPafatlblleaiPmplide dy@seictare:
the BNP peptide conprises. C%E}WEMS%‘%@GLéE@@%E(%‘E@%'—Mi? residue

therein as conpared to a native natriuretic de am no acid

sequence wheheFin X Frean e asid sporercedatiag fiemd é‘dlq_%)@n‘-’r wals o 6B arcasipT dcifksequence
substituti oR.$&! et £6 1f0ra91motal?1@s Qﬁ@}épis%&astha%ti,ﬁg of : Lys3dy, _

Lys3Arg, Lysl 4@y, Lysl 4Arg, Lys27Qy, or Lys27Arg , wherein said
substituted Lys residue is not the amno acid nodifying noiety

conj ugag.i onTed faQiudik- coﬂﬂ’w’&n@@dnﬁdgh’t@@f élﬁmcﬁ'm@#éﬂl@@qpm&tﬂ@}e of claim 40

wherein the BNP natriutetic peptide conprises a structure:
SPKMVQGSGCFGRX' MDRI SSSSALGCX2VLRRH (SEQ I D NGO 131) wherein X is Lys
and X247s ofrhetfatrhhal obﬂl{iounﬂrcoﬁfuga'tesoflc}éﬁn anehdini>s iOBMEMYDESG (IEK) IONO: 133),
X and ﬁ% ar, ot her ?ag’ . 42. . The natriuretic conpound conjugate

of cl a1 %IP%?SﬁS %‘“0 e 01%\%0“&’?*0& “Ngor Ay, or X is Lys and

X2 is Arg or dy, or X and X2 are |ndependently sel ected and are Arg
?LeGBml% flfzt rgenlﬁltelrh?‘ét{clcglgl?egué onjuég te o? gagesgjw"fl%em
CFGRX' MDRI S8ES@X2G3! (aSE@dICBen®1a1 i@ZI)EHWQéN@mmle taiﬁssofamlanﬁlmpa@s,d t hat
does .nOt CO@D ;?‘mf?al ?a(?lghﬁf%ttérlgﬁalss'e en.tsa(ﬂ' %&nﬂ)r&m%q s& 1&901@&3&@&& Hgltn the group
conprises a ying noi ety conjugation |te The natriuretic :
pepti de conﬁ@ﬂlﬁ@gﬁhﬁ:@eﬁléa@@ismm wherein X1 is Arg and X2 is Lys.

95 45. The @Ntk}lﬂn@atl kQs ﬁﬁ@%ﬁﬂai%@ﬂﬁéﬁg@f %&F%z:]gglsﬁllcmsﬁbstlmgﬂ SldBeel h@m%mpgioup
natriuretic peptide has a structure: VDRI SSSSE.GC- X2

ID No. 117) W%l%@?tor@sé#@%%t%éyﬁm d sequence having from1 to 10

am no aci dsg) X2einfinARilaMdOeAfih sSAMIBRER) cBYibinGaf m@MedL$:0 10 am no
acids, and X' is other than Lys. 46. The natriuretic conpound

conjugate of claim45 wherein X is Arg or Gy. 47. The natriuretic
conpound compdigateetaf cotdpaitd cbpjuphie e chRimX45 nieSi Y MQBSGRREEQENDINNO: 134),
133),

1s seﬁac clzl ﬁ"]om ’the gmup conslstmg of:

wherein Y? is other than Lys.
(_‘ 50. The natriuretic compound conjugate of claim 49 wherein Y* is Arg.

SL. The natriuretic compound conjugate of claim 45 wherein X*is selected from the group consisting of:
(a) C-terminal tails and N-terntinal segments of C-terminal tails of natriuretic peptides;
(b} C-terminal tails and N-terminal segments of C-terminal tails of 137 (a) comprising a substitution
selected from the group consisting of Lys-to-Gly and Lys-to-Arg;
(c) C-terminal tails and N-terminal segments of C-terminal tails of 137(a) comprising a substitution
selected from the group consisting of Gly-to-Lys and Arg-to-Lys;

(d) C-termunal tails and N-terminal segments of C-terminal tails of 137(a) comprising an inserted Lys.
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wherein Y conprises a nodifying noiety conjugation site. 48. The
natriuretic conmpound conjugate of claim45 wherein X is selected
fromthe group consisting of (a) N-termnal tails and Cterm nal
segnents of N-tenninal tails of natriuretic peptides; (b) Nterm nal
tails and C-term nal segnents of (a) conprising a substitution
selected fromthe group consisting of Lys-to-A@y and Lys-to-Arg; (c)
N-termnal tails and Cterm nal segnents of (a) conprising a
substitution selected fromthe group consisting of Ay-to-Lys and
Arg-to-Lys; (d) N-terminal tails and Ctermnal segnents of
conpri §%ng Abe lafiettic samparad copgigaty REclria s herein ithe BB TRsBUIIC eeri %ﬁéaﬁtaéﬁ“ﬁ?@le
claim45 wherein X2 is Y VLERRLRERIGLBCRQsed3B)NG. 18herein Y2 is
ot her than Lys. 50. The natriuretic conpound. conjugate of claim49
wherein Y2 MaUIRpgC issnpeptidee fiaprli to P apine apdhpoiffcrerifichfand f aBingpsiiyand X
wherein X2 issisehected fromthe group consisting of: (a) Gtermnal
tails and N-term nal segnents of C-termnal tails of natriuretic
peptides; (b) Ctermnal tails and N-term nal segnents of C-term nal
tails of. 13Thdi@rieC@oRbmSdungcdjugid st diititsl merciet’ec i Giyom t he group
consisting of Lys-to-Ay and Lys-to-Arg; (c) Ctermnal tails and
N-term nal segnents of Ctermnal tails of 137(a) conprising a
subst i t4t i offhe mineﬂice:dmfmmmcbﬂj@agzrampimGmsﬁﬂtihﬂd 108 PAMMQGSEL YIEQ@ANNO: 133),
Arg- towlﬁglrzl’n \(1 %mpcx:js]@sealxm fa ncrmo etsco% udatlon 3\ (-.r m nal segments of
C-ternmna tai 3 :36 S an inserted Lys. 96 52. The
natriuretic conpound conj ugat e of cl al m 1 wherei n the BNP
natriuceti cpe . h t Q
o, 135 whiefic @Ry Balt CREHE B SR s Serae SRR 159,
pept i dewheskinfY éspther then Bysami no acids, and X is other than Lys. 53.
The natriuretic conpound conjugate of claim51 wherein X is Arg or
Gy. 54. The natriuretic conpound conj u%ate of claim53 wherein X' is
SPY' MEGSG {sEaiurs iRy maceag coniugpie pesIHmY Wiy 4848 nodi fyi ng ni ety
conjugation site. f 55. The natriuretic conpound conjugate of claim
53 wherein X2 is. Y VLRRH (SEQ. ID. ,NO 13 erein,Y is oth
than Lys. 560 "HETHSCPPEEE Foitesingd GALP %ﬁf%ﬁ&%moﬁﬁg& af M@@Be%gé@}”‘P{QGSG |
Y' is &R} IBNO: iPheanaat’is aseqichd Roanpound conj ugate of claim 55 wherein
X3 is Arg, X is a sequence SPKWQGSG (SEQ ID NGO 122) and X2 is a
sequence RVL.

58. The natriuretic compound conjugate of claim 1, wherein the BNP natriuretic peptide has a structure

XLCFGRIMDRIX'GLGC-X? (SEQ ID NO. 136) wherein
(a) X'is an amino acid sequence of from 1 to 10 amino acids,

(b} X*is an amino acid sequence of from 1 to 10 amino acids,

./4-‘-‘

(¢) X*is an amino acid sequence of from 1 to 4 amino acids; and

(d) X*is other than Lys.
59. The natriuretic compound conjugate of claim 58 wherein neither X' nor X* is a sequence native to a
natriuretic peptide.
60. The natriuretic compound conjugate of claim 58 where X is Arg or Gly.

61. The natriuretic compound conjugate of claim 58 where X' is SPY'MVQGSG (SEQ ID NO: 133)
wherein Y' comprises a modifying moiety conjugation site.
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58. The natriuretic conpound conjugate of claim1l1, wherein the BNP
natriuretic peptide has a structure X -CFGRX3MDRI X GLGC-X (SEQ ID
NO. 136) wherein (a) X is an amno acid sequence of from1 to 10
amno acids, (b) X is an am no acid sequence of from1 to 10 am no
acids, (c) X is an amno acid sequence of from1l to 4 am no acids;
and (d) X3 is other than Lys. 59. The natriuretic conmpound conjugate
of claimb58 wherein neither X nor X2 is a sequence native to a

nat ri uset i cTRepitideic Ghpoddieconakdté badlel of cCOAPOWEreaOX] WgEVERRIT GEQI ID. NO:
58 \Aher%z(ﬁ i S 9 gr_ }(%uy. 61. The natriuretic conpound conjugate of
cl ai m 58VWHEFE X ©pled QGSG (SEQ I D NO. 133) wherein Y
conprises a nodifying noiety conjugation site. 97 62. The natriuretic
compou conj ugat e anal o f clal 8 erein X2 is Y VLRRH (SEQ ID.
NO. 15%), ee‘%%f“hen\?ﬁmlm% S?EDenllﬂc’Fa&ﬁg}nc T?\é&w}?eu e’ Jﬁlé‘t riuretic conmpound
conjugate of claim62 wherein Y2 is Arg. 64. The natriuretic conpound
conj uggat e of.. cl aim.: . : e

con) ugat on 16 Rpkd MEGA GBI TARlthy oG] IiBhAY ARARL Soror
modi f yiemgreaiinge themalsiurgtid paphdd, wher@n agadivat@l QodfnnXniGnhas a @a@ax- Cm 0
(Formula V) wherein each Cis independenrily selected and is an al kyl
noi ety having in carbons and inis froml and each PAGis

i ndependently selected and is a pol yal kyl ene glycol noiety having n
subunits and nis from2 to 25; each| X is  ndependently sel ected and
i;js a linking noiety. 65. The natri €0 nd conjugate of claim
1 wherein the nodifying noiety is activated before conjugation to
the natriuretic pepti dmm~anw4E\a(yma}£dn Aodi fying nmoiety has a
formula: 0 O N (Formula V)

wherein

each C is independentiy selected and is an allkyl moiety having m carbons and m is from 1 to 20; and
each PAG is independently selected and is a polyalkylene glycol moiety having a subunits and n is :
from 2 to 25;

each X is independently selected and is a linking moiety.

65, The natriuretic compound conjugate of claim 1 wherein the modifying moiety 1s activated before

conjugation to the natriuretic peptide, wherein an activated modifving moiety has a formula:
Q

)\\ O/
O
0
CamX-PAG, PAGX-Cp,
(Formula IX)

each C is independently selected and is an alkyl moiety having m carbons and m is from 1 to 20; and
each PAG is independently selected and 1s 2 polyalkylene glycol moiety having n subunits and n is
from 2 to 25,

each X is independently selected and is a linking moiety;

ois from 1to 15.
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0 O Cm X- PAG' PAGE X-Cm (Formul a DX) each C is independently sel ected
and is an al kyl noiety having mcarbons and tois from1l to 20; and
each PAG is independently selected and is a polyallylene glycol

noi ety having n subunits and nis from2 to 25; each Xis

i ndependently selected and is a linking noiety; o is froml to 15.
98 66. The natrinretic conpound conjugate of claim1l, wherein the BNP
natriuretic peptide conprises a structure:

SPX' M\/HX SGTEGRRL DRI CInBCECMNVLRXE Y CBEQ!] BhdNdn tk3FNP nwhewtd pepXte c@nprises a
Lys, ALg.QkeH S, X is Lys, Arg, H's, and X3 is Arg or Hs. 67. The -
natriuretic corrpound conjugate of claim 66 conprising a nmodifying

moi ety conj SEENMHAESGEORRLDRISSHYELCEEYLIKE (GEQIPU¥@tIBY conpound
conjugate o [ r Nat T i de conprises a
structure: f\SNB%J'BﬁﬂS]L S%H%?gggg%?ﬁ%ﬁd S%Q&Ig%?%gos 113) wherein ‘
Z is Alg offhwlawtwoai@wﬂldéplﬁé%atqcﬁahn&% corgpiginglaanagi fing ojely oapigeaded at the S
an am pQ;qeci d other than Lys, wherein X1 is Ay, Mt, Leu, Phe, Ile
or a conservatl ve substitution thereof, wherein X2 is Len, Trp, Tyr ’
Phe or %% con&®PRAYFIfCHRGtd FuURHR of Haledf Whessiy REnRNR IRt @eptyi@ccawses a,
Arg, Ookmra@ng@nservative substitution thereof. 69. The natriuretic

conmpound conj |.ai.m 68 re,Z. is Lvs and_Z' is other than
Tyer 70, Trab AR date e RS S G o 1| wherei n the
BNP nlat riur @hér@mﬁémzir@er S04 SedSotRer tigh [,Ql'!.}:&lhtf\eheldﬁl @HK@@\@RX amlﬁx amd other than
ﬁg—:{r_é nC;('NS KY 131 Q@ét‘%@? , Mkﬁg,?eu,gp@,g[e%x Q\X,%(‘EFIIé’i‘thve)%“bs %1‘[1%&_ 5{ére?€ leﬂeuil_-x is Leu,

S, P, On, H&TT}M‘EZIC or pcamedtthe phietiylionXhagcof] and ahyremt>iey GgnhdArsa6i deonservative
that has a positi e &harge other than Ay, or Try. ( 99 ‘

69. The natriuretic compound conjugate of claim 68 where Z'is Lys and Z* is other than Lys.
70. The natriuretic compound conjugate of claim 1, wherein the BNP natriuretic peptide comprises a
structure:

K CFKGKNDRX' KX*QSGLX* C-NSFKY (SEQ ID NO. 114)

wherein X' is T, a, R, H, P, T, E;

wherein X* is K, N-methyl, Arg, S, D,P;

wherein X° is Arg, K, Y, F, S, P, Orn, Har, Har, p-amidinophenyl Ala, I, any other amino acid that

has a positive charge other than Gly, or Try.
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